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,S;BBE[LEHI/IE 1 MOCTAHOBKA 3AJIAUU
b Hacrosimast paGora nocBsilleHa © HCC/IeHOBAHHIO  MOJISIPU3AMMOHHBIX
+CBOMCTB JIyHHOH noae#&xﬂocm C LEABIO ‘M3YYEHHS NPHPOAbl H XapaKTePUCTHK
JIYHHBIX 00pa3oBaHHA® M, KaK TaKoBasi, OTHOCUTCH K TOMY Pasjiesay COBpeMeH-
«HOM aCTPOHOMHH, KOTOPHH ~H3BeCTEH ‘HOJ Ha3BaHHEM — ILIaHETOBEACHHE.
.:EC’l'eCTBeHHO, 4TO K4K|C 9THM Da3leOM B LEJIOM, TaK H C Haled 3ajmaveif, B )
4aCTHOCTH, CBSI3aHH KapAWHaJbHbiE BOIIPOCKHI -06pa3oBaHMA M passBurus Jly-
<HHl K JAPYFHX TeJi coviHeuHo#l chcreMbl. [Tocrosbko paora HMeeT nmpsiMoe OT-
‘{HOLIEHHe K Kocmoromxh COJIHEUHOH CHCTEMEI. ‘ : "
s 3HaueHme moc/enHel:MPOGaEMEl, 8 TAKXKE HHTEPEC K Hell HCKIIOYHTEIHHO
" BO3pOC/H: B Haule Bpems. -TlockovbKy B ee 3anayy BXOAUT :paspaGoTka mpa-
BHJIbHOH, HayyHO 00 HOBRHHOH TEOPHH IPOHCXOXICHHS pa3BHTHS 3eMJIH,
NIyHH H, HapsiRy ¢ APYTHMH ILUIaHeTaMH M CHYTHHKaMH,. Jaxe — CoaHia,
‘sTa  Ipo6/ieMa OTBeyaeT Ha BOTIPOCH, KOTOPhIe Ha MPOTSMKEHHH JJIHTEJIbHOrO
BpeMeHH BO3OYXKAasH . BO3OYXAAlOT HHTepec K cebe. - - .
e CoBpeMeHHOe Da3BHTHe COBETCKOTO eCTeCTBO3HaHHsd, BOOOILe, ¥ acTpo-
-$#{OMHH, B YaCTHOCTH, CONPOBOXKAETCS AKTHBHOH Pa3palOTKOH BOMPOCOB. KOC-
MOTOHHH, YTO BechbMa BaXHO C Hay4HOH, HayYyHO-MO3HABATENbHOH H MPaKTH-
.J9eckoli Touek 3peHHs., . S o
, - TlocrpoeHue I'Ipa%ﬂ.flbﬂoﬁ, Hay4yHO 0GOCHOBAHHOH TEOPHU NPOUCXOKACHHS

H pasBHTHA 3eMJI M APYTHX TeJsl COTHEUHON CHCTEMBI, CIOCOOCTBYET NPaBHIb- !
'HOMY MOHHMAHHIO OCHOBHBIX 32KOHOMEPHOCTe# aCTPOHOMHYECKONo MHDA, ¢op-
*MHDOBRHHIO H VKpeILIeHHIO. MAaTEPHATHCTHYECKOIO MHPOBO33DEHHSI. ' :

B Teuenue BCeit HCTOPHH KOCMOTOHHH HJET HAEOJIOrHYECKast 60ppba Mex-
[y MaTepHaJIMCTHYECKHM M HIEaJHCTHYECKHM B3IJISIaMH Ha IPOHCXOXJeHHE
. ¥ pa3BHTHe HeGeCHBIX |Tes. KocMOroHHYeCKHe «TeOpHH» HIeaJHCTHIeCKOro Ha-

‘MpaBJieHHs] HAaXOAAT GJIaronpHATHYIO LJist cefs mouBy B Gyp:KyasHOH Hayke.
B nIpOTHBOAOVIOKHOCTD HM COBETCKHE YUEHEIE BHIABHTAIOT KOCMOTOHHYECKHE
“TEODHH, TBEPZO. CTOSIIIHe HA TPOYHOH OCHOBE HAGMIOACHHA M NPABHIBLHOTO
“TOJIKOBaHHsA (dakTHY X AaHHBIX, Pa6oThl COBETCKHX YYEHBIX HMEIOT BeCbMa
‘6oMbLIOe 3HAUEHHe JJIs PA3BHTHs NPABHJIBHHIX NMPEACTABJIEHAN O CTPOCHHH M
“SBOJIIOLMH HeGEeCHBIX Tell. ,
) CoBeTcKie KOCMOMOHHCTEHI B CBOMX HCCJIE/IOBAHHSX ONUPAIOTCA HA MOCTH-
JKeHMS BCeX HayK, HMEIOHIUX NPsIMOe HJH KOCBEHHOE OTHOIIEHHE K H3YYEHHIO
HeGecHpIX Tesl H 3eMlﬁyH. Onu paccMaTpHBaloT (akTHl B cBeTe BeeoOlled B3au-
‘MocBf3H sBJieHui. COBEeTCKHe yueHble He OrPAHHYHBAIOTCH  BBINOMHEHHEM
“TOJILKO TeoperrueckuX paGor. OHH IPOBEPSIOT CBOHM 3aKJIOYEHHS O ‘HPOHC-
‘XOXIEHHH, CTPOCHHH M Da3BHTHH HeGeCHBIX TeJl H HX CHCTEM HOBBIMH Hab6o-
JEHHSIMH, OIBITOM, NPaKTHKOH.

OG6ocHOBaHHAS NAHHHIMH HaOJIONEHHH, IPABHJIbHAS TEOPHS NPOHUCXOXK-
"'NeHUs B pa3BHTHS 3€MJIH OTKPHIBAeT NYTb K IPABHJIBHOMY MOHHMAHHIO MpPO-
‘,necoos, NIPOTEKAIOWHX B Kope H Hepax 3emi, T. €. ropoo6pa3oBaHus, BYJI- ,
KaHKUECKON AesATeIbHOCTH, CeACMUYECKHX sBJIEHHH, 3eMHOTO Mar{HeTH3Ma, pac- v
CJIOCHNSI M PacHpOCTPAHEHHS BElIECTB M IOVIE3HBIX HCKOMaeMbix H T. I. H

* Pabora ABARETCH KaHAHAATCKON AHCCepTallHeH aBTOpA.’

|
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BBEACHHE H TOCTaHOBKa 3ajayH

T. . B 3toM — NPAKTHYECKast CTOPOHA 3HAYeHHs NpPOGJeMbl H HHTepeca K.
JHel. ‘

CoBpeMeHHOe COCTOSIHHe KOCMOrOHHH M IIJIAHETOBEJEHUS B Halllel cTpa--
He OTMEYEHO 3HAYHMTEJbHBIMM ycriexaMu. CoBerckas KOCMOTOHUSI BO3HHUKJIA K-
CTajla pasBHBaTbCs 3a NOCAeNHHe |—2 ACCATHIIETHS, CO BPEMEHH, Koraa
Hal/oleHHble (aKTHI, OTHOCSIHECA K MUPY HeGeCHBIX Tes, a TakKe H HaH-
Hbie IpYruX Hayk (reou3nka, reosorus, busuxa, xuMus) HakomMuAMCh B.
TaKoW CTeMeHH, YTO CTaJH BO3MOMKHBIMH H HeOGXOAUMBIMU GOJIbLIKe 00600111€e-
HHST M TOJIKOBAHHS SIBJIEHHH C €IMHON TOUKH 3pedHst. COBeTCKOe mJIaHeTOBe- -
JleHHe XKe, O0OYCJIOBIHBAIOLIEE B H3BECTHON CTEIIEHH YCHeXH KOCMOTOHHUH"
COVIHEUHOH CHCTEMBI, HMeeT GoJiee Jajiekue UCTOKHM, U TpH 3TOM Hacjaenyer:
Jydllve pesynbTaTel H TPALHUMH JOPEBOJIIOLHOHHON PYCCKOH acTpOHOMHYe-
CKOHl HaykH.

Eme B 1761 r. rennanbubii pycckui yuenntit M. B. JlomonocoB caesan

Besuyaiiiee otkpoitie. On NepBbIi B HCTODHH aCTPOHOMHH YCTaHOBHJI Ha--
Jnune arMocdepnl Ha miadere Bemepe Bo BPE@MsI NPOXOXKJEHHS MNOCAeIHekH
1o aucky Counua [1]. dtum, dakruuecky, 6ita 3aJI02KeHA OCHOBA (DHU3HYECKO-
T0 NJIaHETOBENEHUS—HOBOrO PAas/esia acTPOHQAMHYECKHX 3HaHu#. BwMecre:
C TeM BeCbMa GOJIbIIOe (PHIOCOPCKO-HACONOTHIGCKDe 3HAYCHKE uMesia Noj-
'KPEIIeHHasi COGCTBEHHBIM OTKPHITHEM atMocdepu BeHepnl, Matepuanncruue-
‘ckas unes M. B. JlomoHocOBa o BO3MOXXHOCTH OPFaHHYECKOH XKH3HH Ha pas-
JIAYHBIX HEeGECHBIX TeJIax, HOJYYHBINAS CTOMb IIHPOKOE Pa3BHTHE B COBETCKOM'
HayKe.

MHoroe ISl H3YueHHS Tesl COMHEYHON CHCTEMb chesan 3HAMEHHTBIH
DYCCKHH yueHHIH, co3maTen acTpodH3nIeCcKOH MKOMEI B Poccu aKaJgeMHK
®. A. Bpenuxun, pa6ors KOTOPOro, 0COGEHHO 10 MeXaHHYECKOH TEOpHH KO-
METHBIX QOPM U 10 (DU3HUECKONH TEOPHUH XBOCTOB KOMeT [2], npuoGpenn mupo-
BYIO M3BeCTHOCTb- ' :

OpHrusanbHele paGoTe GOIBLIOH BAXKHOCTH MO UCCIAENOBAHHIO IIJaHeT
GbUTH BBHINOJTHEHB! BBIXAIOLIAMCS PYCCKHM  aCTPOHOMOM H acTpoH3HKoM,
TIHOHEPOM ACTPOCNIEKTPOCKOIIHYECKHX pa6oT B Poccun akamemukom A. A. Be.
JIONOJBLCKHM. B uacrhnocru, A. A. BesnononbckoMy mpunagiexur Tmareasmoe
Hccaeosanne pauienus Omutepa Bokpyr cBoeit ocu [3], a rakxe Bpamenns
xomen Catypua [4]. Ilpumenus crekrpockonmyeckuii METOJ| HUCCJAeN0BAHUS
A eJIOTIO/IbCKHE TIEPBEIl HA OCHOBe HaGJoaeHHi [IOKa3aJl, YTo KOJbIa"
CarypHa COCTOAT M3 MHOXKECTBA MeJIKHX TBEPABIX TeJl, 0OpallaOMIUXCsa BO-

. KDYT ILIaHETH.

OcoGoe 3HayeHne B 0GaacTu H3YYeHHUs! OOJIbIIMX IIJIAHET HUMEIOT paGoThE
KPYIHOTO COBETCKOro yyeHoro, uaena-koppecriongenta AH CCCP T. A. Tu-
xoBa. Eme B nepeom mecsituierun Tekyuiero croserusi [. A. TuxoBmiM
OBLIM TIPOBELEHB HHTEPECHEHIIHe HaOM0eHHst ulaHeTsl Mape. B JaCTHOCTH,
B 1909 r. B ITysakosckoit 006CepBaTOPHH UM GBLIM BIIEPBbie NOJIyUeHB! TIPEKpac-
Hble QoTorpadun 51Ol nnaHeTs uepes cBeTouabTphl [5]. Ha ocHoBe nmaHHBIX
cHUMKOB: ', A. Tuxos cnenas Baknble 3aK/IOUEHHS O NPHPOAE MOBEPXHOCTH
Mapca. T. A. TuxoBbIM ke GbLTH TIOJy4YeHbI TepBble ABYXIBeTHbIe (oTorpa-
¢un Carypna [6], osnavasmme nauaso KOJIODUMETPHYECKOTO  HCCJAeNOBaAHMS
3TOr0 HeGeCHOro Teja.

Becbma neHHble pesysIbTaTh M0 HCCTENOBAHUIO YIEHOB COJTHEUHOH CHCTe-
MBI TIOTydEHbI COBETCKHM akaleMukoM B. I'. ®ecenkoBniM. Ero paGorofi o
pacnipenesesnu sipkoctd Ha IOnurepe [7], BoimouaHeHHOH eme 10 20-viX ropor
TEKYLIero CTo/eTHsl, GaKTHYECKH HAYMHAETCS MOBEPXHOCTHAS doromerpus
TIPOTSIZKEHHbIX HEGECHBIX OG'BEKTOB, SIBJISIOILASCH MOLIHBIM CPEeCTBOM H3Y-
YeHHA IJIaHeT.

OcoBenHo MIHPOKOe pasBHTHE IVIAHETOBENEHHST OTMEUaeTcs ocJie ycra-
HoeJeHus1 COBETCKOH BJACTH B Haulell crpade. JleHCTBHTeNIbHO, COBETCKHe:
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Beepenve u nocraxosxa 3azaun 5

|
|
yueHule caesaly MHOro€ JJIS MOJIyUeHHUsT HOBBIX CBeHeHHH B 06/1acTH H3y4YCHHA
T COJIHEYHOH CHUCTEMHI. Bnaro,u.apx MHOTOYHCJ/IEHHHM TCOPETHUYECKHM H npax-

S THYECKHM DPa6oTaM, BHIIONHEHHBIM HAWUHMH YYeHHIMH, (QHU3HIeCKHe, CBOACTBa
JlyHH u naaser B Coserckom Coiose H3y4aiOTCsl HIHDOKO H YIMIYGJIEHHO.

Tak, HanpuMep, BeCbMa BaXKHHE M MHOTOUHCJEHHLIE HCCJAENOBAHHA IO
H3yuenHio JIyHH ® nulaHer ObiIH BHINOJIHEHH coBeTckuMH yueHniMu H. I1. Ba-
pabamesum, B. I'. ®ecenkosum, I. A. TuxosniM, A, B. MapkosuM, B. B.
HlaponoseiM, H. H. Currunckoii, A. T. '-Iexnpnon JI. H. PapqoBoit u apy-

- THMH, O 4eM nozx,poﬁmﬁ paccKasnBaeTcs B NEPBOH COBETCKOH OOIIHPHOR MOHO-
.rpadun mo mianerosenenuio H. I1. Bapa6amesa [8].

3HAIHTENLHHM 4ocmx<eﬂneM B 00JaCTH TJIaHEeTOBEYEeHHS SIBHJMCh pa-
~6OTH O paccesHUH CBeTa arMocdepaMH NJIAHET, BHINOVIHEHHBIE COBETCKHMH
;%"-Ie]HbIMPI — axazxemmxom B. A. AM6apuyMaH0M [9, 10] u B. B. Co6oieBbM

11
KpyTHEM IIaroM Brepel, — Goviee BHICOKOH CTYMeHBI0 DA3BHTHS HA-
- AllUX 3HAHHH O TJIaHeTax, — SBJSIOTCS TEODeTHUeCKHe Hccienosanus B. T
\PecenkoBa u A. . Macesuu [12], H. A. Kosuipesa ([13], crp. 118 [29]) u
-A. A. A6purocosa ([;4] crp. 11), Kacalonmecs{ BHYTPEHHET0 CTpOeHHs GOJb- -
- WIIHX TJIaHeT.

Heo6xonumo OTJIIBTHTB BecbMa HHTEpecHyl0 paboty I‘ 'A. Tuxosa, Ha-
fIpaBJIEHHYIO Ha BhIsICHEHHE BONPOCA O PACTHTEIbHOCTH Ha Mapce, ~ BOIIPO-
~Ca, HaXONAIIETroCH B TeCHOM CBSI3H C H3YYEHHEM Kak qmanecmx CBOHCTB
sTok ILIAHETHI, TaK m ONTHYECKHX OCOGEHHOCTe# 3eMHBIX pacrenuii. Tpyramu
I. A. Tuxosa u ero‘ COTPYIHHKOB 32 TOCJAeNHEe BPEMS 3aJI0KEHbI OCHOBHI
#H0BOH, CreLHaJIbHONH OTPaC/H aCTPOHOMHUECKHX HCC/IeOBAHHH, HasbBaeMolt
;acrpo6oranﬂxoﬁ [15]).! |

3HauuTe bHBIM BKJIAJOM B €0 PA3BHTHS COBETCKOH IJIAHETHOH KOCMO-
‘'TOHHH fIBJISETCS pas3paboTaHHasi 3a mochaefnue roawl akajemuroM O. I0.
IlImunrom [16} 1 ero ¢OTPYAHHKAME TEOPHSA MIPOUCXOXKACHHS 3eMJIH H ILIAHET,
COIVIACHO KOTOPOH MJAAHETHl H MX CIYTHHKHM O0PA30BaJIMCh IYTEM MOCTEleHHO-
\TO COyHapeHHs H CJMIAHHMS YACTHI, Ta30BO-NLLIEBOro 06JaKa, OKpYKaBIIIEro
Cosmlie B IIPOLIIIOM.,

Opgnako, BCe 3TO OTHIOAb HE 3HAYHT, YTO B 3TOH 06J1aCTH HblHe HeT GOJb-

< JIIOTO KOJIHYECTBA He}faspemennmx 3aJay, aKTYaJbHEIX BOIIPOCOB, MKIYIIHX

H3yweHHs u ocpelllenHs. HaoGopor, Ha mepBOM BCECOIO3HOM KOGMOTOHHYECKOM
COBeIl[aHHH, CO3BaHHOM B Mockse B ampeste 1951 r. [13] u nocesmenHoM 06-
cyxnenuio Teopun O, IO. IlIMuaTa, OTUCTIHBO HAMETHIHCh TPOGJIEMH, Tpe-
--Oyiollke JajbHelIed paspaGoTky WM Ke, — BOBCe He paspaboraHHbie. ITO

COBellaHHe MOCTaBHIO Mepefl COBETCKHMH YYeHBIMH HOBble 3aJlauH, pelleHde
- KOTOPHX GYIeT HMeTh NepBOCTENEHHOE 3HAUeHHe I HCCIeNOBAHHS BOMPOCA
~0 MPOUCXOXKAECHHH U PA3BHTHH CONHETHON CHCTEMBI.

Cpean mpo6JseMm, NPH3HAHHBIX NEPBOOYEPEIHBIMH, B PellleHHAX NepPBOro
"KOCMOTOHHYECKOTO COBEIIAHHS, HA3BaHO TAKXe 3KCIHePHMEHTAJNLHOE H TeO-
peTnyeckoe H3yueHHe aTmocdep M NMOBEPXHOCTeH IVIaHeT. DTH Ke BOIPOCHI
MOMeIleHEl B YHCJIO IWIaBHEIX 3a/1a4, [IOCTABJEHHEIX Mepef COBETCKHUMH KOCMO-
FOHHCTaMH B PelaKIHOHHOH craThe | TOMa cGOpHHKA «BompocH  KOCMOTO-
Huuy» [17), H3/aBAEMOrO C 1952 roma mo pemenuio Ilpesummyma Axamemun
#Hayk CCCP.

Us Beex Tea Bediennodt camoit 6mH3Koi K 3emite, H, no03TOMY, HauboJee
.JIerko Ha6JonaeMoil u 6/arONpPHATHON /IS M3ydeHHs, SIBJISIeTCS IUIaHeTa, —
8 oflleM CMEIC]e 3Toro cnoBa, — JIyHa. BMecre ¢ TeM, H3yueHHe JYHHOH MO-
BEPXHOCTH pencramjﬂe'r 6OJIbHIOH HHTEPEC He TOJIbKO 0060TBeHHO ISl BHISIC-
"HEHHs BOTPOCA O NMDOHCXOXKJEHHH H Da3BHTHH STOTO Te/la, a TAKKe M JJIA
«6oset riy6oKoro H ue.zlbnoro TOHUMaHHs NPOoOJeM HCTOPHH Ccamoil 3eMJIH.

\
a_ ...,.,,...#...;...Nw e b e e
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6 Bgeaenue u mocramoska sazaum

Henapom Jlyna 3avactyio o6befMHSIeT acTPOHOMHYECKHE K reosIorHYecKue
npoGJaemsl. [leficTBHTE/BHO, HECOMHEHHO, uTO JlyHa uMmeer MHOro o6miero c
Hawei 3emJeil. Mcropuu mpoucxoxgenus u Pa3BHTHS 3THX TeJ, 10 BCEM'
JIaHHBIM, BO BHOTOM JOJIKHBbI ObITh TOXOXKH ADPYr Ha Apyra, XOTsl, BHEUIHE,
AaHHOe OGCTOSITENIECTBO NPOSIBJISIETCS] HE BIOJMHE SIBHO: MOBEPXHOCTH JyHnr,
BCJICACTBHE OTCYTCTBHS TaM DaspylIAlOMIMX CHJI BOABI U aTMOcOhephl, mpes-
CTaBsieT Kak oGpasHo Buipaxaercst 0. ®pany [18], KHurYy «B KOTOPO# MBI
MO2KeM TPOYECTb €¢ HCTOPHIO», B TO BpeMsl KOTAa 3eMHAas MOBepPXHOCTb [1O-
CTOSIHHO IOJBEPraercsi HeNnpepbIBHOMY BJHSHHIO AEHYILALHOHHOTO AeHCTBHS
YHOMSIHYTHIX (DAaKTOPOB, B Pe3yJ/IbTdTe Yero Ha Heill [OYTH HALENO CMBIBAIGTCH
CICIbl NIPEXHUX CTPYKTYPHBIX ocoGenHocredl. Takum o6pasoM, H3yueHue
JIYHHOH IOBEPXHOCTH HOJIKHO NO3BOJIMTb DACIO3HATH TAKHE YeDPThI HCTOPHH
3eMJH, HemocpeJCTBEHHOE HABJIO/leHHe KOTOPHIX HEBO3MOXKHO H CYIHThL O
KOTOPBIX TeO0JIOTHs MOKa elie He MOXKeT. .
OnHako, HEOOXOAMMO OTMETHTh, UTO JIETKOCTb H OJ1aTONPUSITHBIE YCJI0-
BHsl HCCaeoBaHus JIYHBI, O KOTODEIX TOBOPHJIOCH B TpeIbLAyIUEeM af3aile,
. Hajo MOHHMAaTb TOJNLKO B CMbIC/Ie H3y4eHHS (DOTOMETpHYECKHX, BOOGIe,
MOP(MOJIOrHUECKHX CBONCTB JIYHHOH MOBepxHOCTH. UTo KacaeTcs H3YUeHUsE
XHMHYECKOTO COCTaBa M (DM3UUECKOTO COCTOSIHHS JIHHOH KOPBHI, He TOBODSt
yxe 06 ee Gosee TIyGOKHX CJOSIX, TO 34eCb JEJN0 OGCTOMT COBCEM HHA-
qe. BBHI[y TOro, 4rte JIYHHas MOBEPXHOCTb HE CBETHUTCH caMa, a JiHlIb oTpa-
2KaeT COMHEYHBIH CBET, HauGOJee MOLIHBI METOJ H3YUeHHS — CIEKTDPaslb-
HBIif aHAJIH3, C TIOMOLIBIO KOTOPOTO TaK YBEPEHHO OMpeLeIsioTCs IPUPOZa H
COCTOAIHHE BEUIECTB CAMOCBETSIHXCA HEOECHBIX Tes, HAXOMSIIMXCST Ha Or-
pOMHbIX pPacCCTOsIHUAX OT Hac, TOYTU COBCeM HeJIb3d NPUMEHSITh K JTyHe.

Ins pacnosHaBauust TPHPOLBI BeLieCTs, NOKPBIBAIOIUMX  JYHHYIO MO-
BerHOCTb, HpI/IXO}IHTCH O‘6paIIlaTbCH K KOCBEHHBIM METOJaM, Kak HaanMep, K
H3YYEHHUIO OTpaKaTeabHOH CHOCOGHOCTH, LBeTa, MOJAPU3AUMM U APYTHX Xa-
PaKTepHUCTHK 06pa3oBaHuil JIyHEI

XOTs CONMHeUHbIE Jy4H, MPH OTPAIKEHHH OT JIYHHOH NOBEPXHOCTH, MpeTep-
IEBAIOT HE3HAYMTE/IbHbIE H3MEHEHHs, KOTOPble OYeHb TPYAHO HCIOMb3OBATH
UL KaKMX-HUOYAb BHIBOJOB OTHOCHTEJNBHO CBONCTB MaTtepuasna, IOKPLIBalo-
wero JIyHy, TeM He MeHee, THIATe/bHOE HCCJIEJOBAHWE W TOHKHH aHaJU3 /yH-
HOTO CBeTa MOXKeT NaTh KPaiHe UEHHBIE H BO MHOTHX CIYYasX — JOBOVILHO
ONpEIC/ICHHEIe, YKA3aHHs, OTBEUAIOllNe HA HA3BAHHbIE BOIIPOCHL

M3 actpodusuueckux crnoco6os ONpeleseHUsT IPUPOJLI BELIECTB, COCTAB-
JIFIOIAX JTYHHYIO NOBEPXHOCTh, OJHHM M3 HauboJee VIOGHBIX ¥ BAMKHDBIX SB-
JIARTCS METOJL M3MepeHHUs! NOJIAPH3ALMHN, KOTOPLIH B MOCTefHee BpeMst Bce:
Hame MPUMEHSTCA JIst HCCIefoBanus (DH3NYEeCKOH MPHPOLHI JIyHEHL

Mexny Tem, psg ocofeHHOCTel TOMSPU3ALNE CBeTa OTpaxaemoro gera-
“JIIMH JIYHHOH TIOBEDXHOCTH (HampHMep, SIBIeHHe OTPHUATEJNLHOH MOVIIpHU3a-
LHH) OCTalOTCs HepasbsicHeHHBIMH. Kpowme TOTO,I0 CHX IIODP HE MMEETCS ejH-
HOAYIIHS B OLEHKE CTENeHH MOJISIPU3ALMH JYHHOTO CBETA; OfHH HCC/IeN0BaTe-
au (H. I1. Bapa6ames, Jlaunepep) nouyumiu BTPOe OOJbIIHe 3HAYEHHS HJIst
3TOil BeJIHYHHE, Yem apyrue (JImo, Pocc).

31ech. e Hafo OTMETHTDb, UTO MaTepHasbl NMPEKHUX aBTOPOB HEJOCTA-
TOUHBL VIT CYKAGHHST O CXOJACTBE BEIIECTB HAa MOBepXHOCTH JIVHBI ¢ TeMu
HJIH UHBIMH 3€MHBIMH TIOPOLAMH, TaK Kak GOJBIIHHCTBO M3 3THX aBTOPOB
YKa3bIBAIOT TOJLKO Ha MAKCHMAJbHble 3HAYEHHsI CTEeHH TMOJISIPU3ALMH, B TO
BPEMst KK /51 CPABHEHHSI JIYHHBIX NOPOJ C 3eMHBIMH HEOGXONHUMO HMeTh
HE CTOJIBKO BEJIMYMHY YI/Ia MAKCHMAJbHOH MOJSPU3AIMH, CKONBKO COMOCTAB-
JIeHHE BCETO XOAa KPHBOH MOJSAPH3ALHMH C yrioM (asbl.

HaspauHble aBTOpH, Kpome TOrO, 'He TOYHO (DHKCHPOBAIH HaGI0LaeMble
MeCTa HJIH JKe B [0Jie 3DeHHs] MIPUMEHSIEMEIX HMH MHCTPYMEHTOB NIOMEHIAJHCh,

!
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Boeaenyte u nocTaHoBKa 3a3auH 7

‘UIOMAAM C JOBOVIbHO GOJIBLUMMH YTJIOBBIMH pa3MepaMH, a MeXny TeM,
TIOCKOJIBKY Pa3HHe MeCTa JIYHHOH TOBEPXHOCTH MOTYT OHITH COBCEM DasHBI- .
'MH, B CMHICJIe HX T'€HEBHCa H COCTaBa, OHR- HOVIXKHEI pasIMyaThCcsd TakXKe H’
CIOCOGHOCTHIO TOJAPHA0BATH MajAOIMA HA HAX CBeT.

» HaxoHel, Bech CYIIECTBYIOIH# Ha6MONaTebHEIH MaTepPHall MO MOJSPH-
3aIEy JYHHON TIOBEDXHOCTH HAKOIJIEH B OCHOBHOM BH3yaJIbHHIM, 2 Peko —
‘poTorpaduuecKuM MeTOAaMH, CTOSIIMMH, B CMBICJe TOUHOCTH MIOJIYYEHHBIX
Pe3yJILTaTOB, HHXKe (OTO-5JEKTPHIECKOTO METOAa, HH pasy Ao CHX IIOp He
» IPHMEHSABINErocsi K JlyHe ¢ yNOMSHYTHMH LeJIAMH.

3agauefi Hacrosiulel_paGoTH sIBJAAETCH H3YYEHHE NONAPH3ALAH nerajel
nosepxHocTA JIyHH HA OCHOBE 5/1eKTPOOTOMETPHIECKAX HaGmonenuii. [lpn
3TOM, UMeeTcsl B BHIY BO3MOXHOE comocrasienue B GyayuieM - Mopdosors-
YegKHX XapaKTepHCTH dopm JyHHOro peabeda ¢ pesyJbraTaMH HX acTpo-
(H3MYeCKOro U3YUeHHH, a TAKXKe COMOCTaB/IeHHE Ha6JI0JeHHBIX KPUBBEIX H3Me-
HeHHsl CTelleHH NOJSPH3ALHH JIYHHBIX 00pasoBaHui B 3aBHCHMOCTH OT YTJIOB
dasnl, majeHust M OTPaXKeHHs, C aHAJIOTHYHBIMH Xe KPUBLIMH JUISi 3€MHBIX
nopox. oo : . - :
" OueHb BaXHO H | NpeACTaBAAET GOVIbIIOH HHTEpeC HHTEpUpeTHPOBaHHE,
oty q€eHHBIX PE3YJILTATOB C TOYKH 3DEHHs IEHE3HCa JYHHBIX OGPa3OBaHHH.
B 5TOM ReJie, KAK HBBECTHO, JO CHX IOP HMEIOT MeCTO MPOTHBOPEIHBHE
BSIVISEt HA OCHOBHO® BOTIPOC — 006pa30BaHbl JH JeTajd JYHHOTG peqbeda
BHIOrEHHBIMH CHIAMH HJIH 3K30T€HHBIMH. o
"+ B cBSI3¥ C 3THM, 3HAYHTE/IbHYIO LEHHOCTDb NpeACTaBJsieT MNOsBHBILASCH
OTHOCHTE/IbHO HEJABHO BaXXHash MOHOrpadusi COBETCKOTO HCC/ISIOBATENA
A. B. Xa6akosa [19], B KoTopoit aBTOpOM pa3paboTaHa TeOpHs MNOCJIENOBA-
_ TeJILHOCTH o6pasoBaHus QOpM. JYHHOTO peabeda. A. B. Xabakos TIPHBOMUT
‘8 cBoeft mMoHOrpaduu yGelHTeqbHBE NOBOIBI B TMOVIE3Y MDOHCXOXKICHHS 06-
pasoBaHuii JYHHOH HOBEPXHOCTH BHYTPEHHHMH, NPHUCYUIMMH TIpoOIeccaM B
- Bempax camoi JIyHH, CH/IaMH.
" BBUIO 6bl HHTEPECHO BHISBATH THIHUHbIE OCOGEHHOCTH JYHHBIX MEeCTHO-
cTeli, IAe HNOVIAPH3AUAT 0COGEHHO BBICOKA MM OCOOeHHO HHM3Ka, & TaKXe
CpaBHHUTb MEXIY 0 TOVIAPH3ALMOHHLIE CBOHCTBA JIYHHBIX nerajief cy-
IIECTBEHHO Pa3JIHYHLIX 10 TeHe3Hcy (COrIacHo A. B. Xa6akoBy) wiau 0 Ipy-
FUM XapaKTepHCTHKaM — ajibbejo, user 4 T. L. _ : !
© Haaumde nofiyepKHBaTh TO, YTO HaHIA paGora B Kako#l TO CTefleHH OTBe-
« yaeT ¥ TeM KOHKPETHHIM 3aJa4aM, KOTODble€ HbIHE BBIABHIAIOTCA npobJeMaMH,
CBA3aHHBLIMH C aCTPOHABTHKOH. ~
B 3ar/ioyeHHe HAL0 OTMETHTb, YTO HHHIMATHBA MOCTAHOBKH OMBITHEIX
" HabmoneHuit B AGa aHckol acTpodusudeckoli 06cepBATOPHH ISl BHIAC-
- HeHHS BO3MOXKHOCTH M3YydJeHHs MOJISIPH3AIHOHHBIX CBOHCTB JIYHHOH 1OBEPX-
HOCTH C TIOMOIIILIO eCTBYIOLIEro 31ech 3BE3/{HOTO ajexTpodoroMerpa, npH-
'Ha/IeXXHMT M3BECTHHIM COBETCKHM HCCJIeNI0BaTEesIM Jlyant A. B. Mapxkosy &
A. B. Xa6akoBy. IMe¢HHO B COOTBETCTBHH C HX uesIMH . GBI HauaTH C OCEHH
1950 r. CHCTeMAaTHUeCKHe HAGMONEHHsS OTAENbHEX OGBEKTOB JIVHHO# TOBEDX-
HOCTH uepe3 MOJISIPOHA, NPHCTIOCOO/IEHHEI K YNOMSIHYTOMY HHCTPYMEHTY.
®axruueckn HaGMONEHHLIE MaTepHal, €ro o6paborka ¥ 06CYX/IeHHE pe3yJib-
TaTOB COCTZBJISIIOT COepXKaHHe Hacrosiuie#i paGoTHL. ~
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InaBa mepBas

MNPOBJIEMbI U METOJibl MCCJIEAOBAHUSA JIVHHOM
[TIOBEPXHOCTH

§ 1. Kpan(aa' HCTOpHSA BOMpoOca

HHTepec K npHPOAE JIYHHOH NOBEPXHOCTH B OTHAEJbHBIX CJIy9asx MPOSB-~
Wisacs elle B ApeBHHe BpeMeHa. Ho, ecrecTBeHHO, uTO I/ OOBSICHEHHS BH-
JHMOr0 PHCYHKA ITOBEPXHOCTH JIYHBI MBICJAHTENH T€X BPeMeH, BCICACTBHE OT-
CYTCTBHSl V HHX NpPSIMHIX J0Ka3aTeJbCTB, YaCTO CO3XABAJIM PasHble HECOCTOS-
“TeJIbHBle H B HEKOTODBIX C/yYasiX ~— JOBOJIbHO KYPbe3HBIE THIIOTE3HL.

IlepBrie, BecbMa NpaBIONOAOOHBIE BHICKA3BIBAHHS 10 BOMPOCY O JIYHHOHR
NMOBEPXHOCTH NpuHajiexar mudaropeiinam (V Bek A0 H. 3.), KOTOPEe 0GB-
SICHSUIM BHAMMEIH JIMK JIyHBI ee co6CTBeHHHIM pesibedom. OfHAKO, BTOCHEN-
CTBHH BCe XKe YKPElHJIOoCh. — H HaJI0JIr0, — MHeHHe O TOM, YTO IIOBEPXHOCTb
JIyHB JOJKHA TIPEACTABJATh COGOH 3epKajbHO OTPaXKAMOIIME IAagKui IIap,
BCJIEACTBHE 4ero, Kak O6yATo Mbl Ha moBepxHocTH JIyHBI, Kak B 3epKaJie, BH-
JUM OYepTaHWus 3eMHBIX MODeH U MATEPHKOB.

Ilpuurna NOJrOBEUHOCTH TMIOTE3HI O 3ePKaJ0O06DA3HOCTH JIYHHOM ITO-
BEPXHOCTH JIEXKHT B TOM OOJIBIIOM aBTOpUTETE, KOTOPHIM 06Jjagall aBTOp 3TOH
FHIOTe3Hl, ApeBHerpeveckuil ¢uiocod Apucrorenp (384—322 rr. mo H. 3.),

- BIIepBble J[OKa3aBIIHil MAapoo6pasHoCTh JIYHBl HAa OCHOBAHWM H3YYEHHS ee
. as. ~

OTH NpeAcTaB/eHHs yAepkKajuch A0 Hauana XVII Beka, moka BeqHKHI
HTaMbsIHCKHE yueHbld Tanuneli He HampaBu/ Ha JIYHY BiepBble UM NpHMe-
HEHHYIO JJIsi ACTPOHOMHYECKHX HaG/IONeHHH MOA30PHYI0 TPyOGy M OKOHYa-
TEJIbHO YCTaHOBHJ, YTO «JIyHa mpejcraB/sier co6oil Tesio, MOJoOHOe 3eMies,
a cTajlo OBITb, HaGJIOaeMblii HEBOOPYKEHHbIM IMIa30M OOLIHME PHCYHOK MO-
BEPXHOCTH JIYHBI 3aBHCHT, IVIaBHBIM 0GpasoM, oT ee penbeda. [ammwieil e,
a rakxe Jlaraan u llefinep ¢ MOMOMIBIO 3pUTEJIBHON TPYGH COCTABHIH Tep-
BhI€ DHCYHKH, OIHCHIBAIOIIHE MOBEPXHOCTh JIyHEL

B 1635 r. ObuIM  BHINOJIHEHBL «OYeHb XODOIIHe», II0 XapaKTepPHUCTHKE

0. ®panna [18], pucyrru Jlyusr Mennanom, T'accennu u [Tefipernem. B nann-
HefIlleM, COCTaBJIeHHeM JYHHBIX KapT 3aHuMajuch [esequyc (['eBesbKe),
Puaubosu, Mattep, Ilperep, IlIMuaT M MHOTHe ApYrHe aCTPOHOMBL M JIOGH-
TeJIH ACTPOHOMHH, O KOTOPHIX MOXKHO HAHTH CBelNEeHHSI B ClelHaJbHBIX paGo-
Tax no UCTopHHu ceseHorpaduu (cm., Hanpumep, KO, ®pany [18] ®. Payr
[20], a Takxe K. Baes u IO. Illumakos [21].
) C ycnexom 6blto FayaTs Qororpaduposanue JIyHBI MOCAe OTKDPBITHS
¢ororpaduueckor:: npouecca. Ha ocHoBe moayueHHHX ororpaduil GbLIO
COCTaBJIeNO MHOXKECTBO JIYHHBIX aTJIaCOB, CPEJH KOTODBIX JHO CEroAHSIIHEro
JHSA 3aCJHY2KEHHLIM YCIIeXOM IoJIb3yeTcsl aryiac, OmyO/JHKOBaHHBIE (paHILys-
CKHMH yueHbMH JleBu u ITiousé [22] B 1894 r.
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nDOﬁAel(H H METOAhI HCCAEAOBAHHA )L)'HHO;{ [IOBEPXHOCTH 9

B pycckoit ceseHorpaHIeckoi JHTepaType H3BeCTeH XOPOIIO BHNOJHEH-
eﬂmils C.' TaabnepcoHoM KapMaHHu# «Armac Jlynwi» [23], Bomenmmii B
1918 r.*. i : )

Caenyer OTMETHTb, YTO BO BCeX CYILIECTBYIOIIHX KapTax K aTjiacax Jly-
HH, 18 0603HayeHHss o6Gpa3oBaHHil JYHHOH IIOBEPXHOCTH ymoTpebJsioTcs
TEPMHHH, Baeuemi%e leBe/iMycOM 1O aHAJOTHH C 3eMHBHIMH reorpadu-
YeCKHMH Ha3BAHHAMH M, B OCHOBHOM, PHYYLOJIM ~—— MO HMeHaM H3BeCTHBIX
Jlofell H MO MOITHYECKAM SMHTETaM. '

B pesyabrare CHCTEMATHYeCKO!l pPaGOTH aCTPOHOMOB Haj H3YUeHHeM
JIYHHOR mnorpacbngi, B HacTrosillee BpeMs MOBePXHOCTb JIyHH B OOIIHX 4ep-
Tax M3y4YeHa B 3TOM OTHOILIECHWH, MOXAaJyH, TOUHee H paBHOMepHee, 4eM
NMOBEPXHOCTh 3EMJIH. .

UccienoBanus lanb6efio, OKPacKH, CHEKTPOB U MOJSPH3ALHOHHBIX CBOii-
CTB JIYHHOI TMOBEPXHOCTH Da3BepHYJHCh ToJbKO B XX Beke, MpHYeM Befyllee
ITIOJIOJKEeHHe B 3TOM JieJle 3aHSJIM DYCCKHE U COBeTCKHe ydeHble. BecbMa BaX-
‘HHe pa6oTh ObuiH |BemoyiHeHH HamuMmu ydyenoiMu: H. I1. Bapa6aiessim,
-A. B. MapxkosuM, B. . ®ecerkoBeiM, B. B. IllapoHOBEIM H IPYTHMH, O 4eMm
+MH 6GygeM noApo6Hee NOBOPHTb HHXKe, NIPH PACCMOTPEHHH BOMPOCA O METO-
Jax HCCIeNOoBaHHs JTyHHOH moBepxHoctH (§ 4 u § 6).

Ocobenno Hanq OTMETHTb, elllg pas, IPeCTaBJSIOILYI0 GOMBIIYIO IIEHHOCTD
I cesieHorpaduu | monorpaduio [19] coBerckoro reosora A. B, XaGakosa.
B sroit BecbMa MHTepecHO# paboTe aBTOp, IPHMeHsiA MeTOJ reoMopoJioruye-
CKOTO aHaJ#3a, ¢ GOoJblIoH yOeNUTeNbHOCTBIO YCTaHABJAUBAeT HaJHYHe Bpe-
MEHHO# TIOC/TIef0BATEbHOCTH B OOPa3oBaHHH pasHbiX GoOpM JYHHOH Iio-
‘BEPXHOCTH. |

CoBerckie yueHHe BCe GoJibllie ¥ GoJsbllle oforamarwoT 06aacTb CeJeHo-
fpadun CBOMMH HCCIEJOBAHHSMH, YeM OHM YCMEUIHO BLUTOJHSIIOT ¥ Pa3BH-
BaIOT <ILIaH (bnsm;pcxoro HceslenoBaHus nosepxHocTd JIyHe» {24], npemno-
KEHHHH eme B 18 ‘3 r- pycckum tpodeccopom dusukn O, &. Ilerpymes-
CKHM. o

§ 2. pcoﬁemlocm penbeda JyHHO! NOBEPXHOCTH

Cpa3y Xe moC/le H306peTeHHsi TeJeCKolla CTajlo W3BECTHO, YTO IOBEPX-
‘HOCTb JIYVHBEI [OKPHTA MHOTOUHCIEHHBIMH CBOEOODA3HBIMH  KOJbBIEBHIMH TIO-
PaMH — UHPKaAMH }n Kparepamu. Llupkamu ObIM Ha3BaHH CPaBHHTEJBHO
- GouIbllIHE OKPYTJIbte FOPHI, Pa3Mephl KOTOPHIX B TIONIepedHHKE HHOTIA NPeBHl-
mator 200 KM, a KpaTeps IPEACTABJASIOT co60il MeHbIIHe KOJbleBbie 06-
pasoBaumsi. [lo cyluecTBy, IMPKH H KPaTephl—ONHOTHNHLIE OOpa3oBaHUS H
PE3KOro PasjHuHsg MeXJy HHMH YCTaHOBHTb HEJb3fl.

ITo Mepe pasBuTHA TeJeCKOIla BCe YBEJHYHBAJIOCH KOJIHYECTBO OGHApY-
XKmBaeMbix Ha JIyHe KOJBIEBHIX TOp H, B HacTosllee Bpems, Habionast
‘C TIOMOIIBIO MOIIHKX MPHOOPOB, X HACIHTHIBAIOT THICSIYaMH H Jaxe JeCAT-
‘KaMH Thicsid. Kpom¢uneie KparepHele AIMKH Pas6pOCaHH 110 BCeH IMOBEPXHOCTH
Jlynu. OHH pacnoyiaraiorcst Ha TeMHBIX MeCTax — JIYHHBIX MOpSiX, IPeACTaB-
J0WHuX co6ofi paBHUHHEE 06JaCTH CPeA¥ MHOXKeCTBA Iop, Ha OTIHYANIIMX-
CSl CBOMM CBETOM TOPHHIX MeCTaX — MaTepHKax, M Ja)ke Ha ITOJIOTHX CKJIOHAaX

GoJIbIIMX KpaTepoBl M IMPKOB.
\

* B mame apemx‘ BIOJIHE CO3pex BOMPOC O COCTABJEHME GOBIIOrO COBPEMEHHOIO JYH-
Horo ¢ororpagpuueckoNO araaca, YTO BeCkMa HEOOXOIHMO ANA pelIeHHUs MHOTMX CHOPHEIX
834, CBASAHHHX C H3y4eHHEM MOP(ONOrHIECKHX CBOHECTB IYMHOLO peapeda u ero BOSMOMK-
MOTO USMEHEHHS. |
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Ha ¢oTocHUMKAaX NOJyYeHHBIX COBPEMEHHBIMH GOJBITMMU HHCTPYMeEHTA-
MH, MOKHO 3aMeTHTb KpaTepbl, pasMepaMu 3—5 KM, B JHaMeTpe, a BH3yaJlb-
HBIMH HaOJ/IOJeHHAMH, HPaBAa C TPYJOM, 3aMeYaioTcs W elle MeHplIHe Kpa-
TepHble 00pa3OBaHMUsT — C MONEPEYHHKAMH B HECKOJIBbKO COT METDOB.

st MHOTHX KOJIBLEBBIX TOp JIyHEI (OcOGeHHO AJ151 KpaTepoB) Xapaxrep-
Hbl O[IHA HJIH HECKOJIbKO BEPLIHH KOHHYeCKOH (OPMbI, KOTOPHIE MOMELIaIoTCs
Ha JHe KpaTepa M NOAHHMAIOTCS Haj HUM GOJIée HJIM MeHee BBICOKO, He JO-
CTHFasl yPOBHST BePXHEH YaCTH Basia Kparepa. BhicoTa Ko/IbLeBHIX BaJioB y
LHPKOB M KpaTepoB JOCTATOYHO 3HAYATEJbHA: JJIsi HEKOTOPBIX BAJOB OHA
COCTABJISET IHECTb C JIMITHHM KHJIOMETPOB. [IHO e KOJIbUEBEHIX rop mnpei-
craBJsieT co00H Ty6OKyH BIAHHY € KPYTbIMH OGDBIBAMH.

Ha JsiynHoli moBepXHOCTH MMeIOTCS TakkKe Gosee WM MeHee GJH3KHE K
KOHHYeCKOl (opMe roperl. OHU WK Pa3bpOCaHbl B OTIEJbHOCTH HJIH IKe pac-
TIOJIOKEHBI LIENAMH IIPEeMMYINEeCTBEHHO 1O GeperaM Mopeil. JIyHHbIE rOpHl OT-
HOCHTEJIbHO BEILIE 3€MHBIX: BBICOTA CAMBIX OOJIBUIMX JIYHHBIX TOD JOCTHIAeT
8 KM; OfHa KOJIbLEBAs BO3BBLINIIEHHOCTb B OGJACTH I0XKHOTO MOJIOCA Jlyunr
HMeeT BBICOTY Jaxke OKOVIO 9 KM WJIH — JHIIb Ha HEMHOTO MeHblle MAaKCH-
MaJIbHOH BBICOTHl 3€MHBLIX BEPIUMH.

B pasmuunbix wactax JIYHBI BHAHBI TSIHYLIMECS HA COTHH KHJIOMETDOB H
HHOTJla CJIerKa H3OTHYBIUMECSs y3KHe W IJiyOOoKHe 06pa30BaHUS, HA3bIBae-
Mbie «6oposaaMu» uWAM TpemMHamu. Yalue BCero TpPeIUHb BCTPEUYAIOTCS B
FOPHBIX 00/1aCcTsIX, OKOJIO KpatepoB. WHorza OHH moMelaioTcs naxe Ha
AHe kparepos, BooGuie rosops, Besi moBepxHOCTh JIyHLI CHIBHO H3pHITA
MHOIOYHC/IEHHBIMH PA3IOMaMU PasHoOGPAa3HBIX BUIOB.

CaMbIMH MHTEDECHBIMH NETa/IsMH JYHHO! MOBEPXHOCTH CUMTAIOTCS pPa-
JIHAJIbHO HCXOASILIME OT LEHTPOB psila KPaTepoB [AJHHHBIE CBETJIBIE MOJIOCHI
H/IH JIyYH, OCOOCHHO BBHIAEIAIOMIHECS] BO BPEMsI MOJHOJYHHS. DTH JYYH TS-
HYTCS Ha COTHH M, B HeKOTODBIX CJIy4asx, JaXe Ha THICAYH KHUJIOMETPOB MO
OOUIMPHBIM O6JIaCTSIM JIYHHOTO JHCKZ, TOKPBIBAsi Ha CBOEM [YTH BCe, Ge3-
passnyHo, 06pa3oBalusa JYHHOIl MOBEPXHOCTH: KOJBIEBEIE TOPH, TOPHBIE
XpeBTH B JOJHHHIL.

Pasragka nmpHpoabl CBETJIBIX MOJOC O CHX IIOP OCTAETCst OJHOK H3
TPYAHEHIIMX 3alay cejeHoqorud. M3 pasHeix npeanososkenuii 1o 3TOMY
nosoxy orMerTHM 3jech MHeHue H. Il, Bapa6amesa [25), ocHoBauHoe Ha oG-
CTBEHHBIX HAOJIOJEHUSAX, NIPOHU3BE/EHHBIX B XapbKOBE, HaJ CBETJBLIMH Jyya-
MH ¥ HaJ{ NOPOIIKOOOPA3HBIMU H U3PHITHIMH moBepxHocTsimi. Ilo H. I1. Ba-
pabaieBy CBeTJIbE JIyud JOJ/IKHBI NPeACTaB/IATb coGoii Takue  06/acTH
JIYHHO# MOBEPXHOCTH, KOTOPhIe ellle GoJiee U3PBITH M GoJlee OPHCTHL 10 CPaB-
HEeHHIO C OKPY2Kaiolledl UX MOBEPXHOCTBIO H HMeIT 6Gojiee BBHICOKOe afibOeo.
OTH 06pa3oBaHMst He MOTYT COCTOSITh U3 TOPOITKOOGPASHBIX BEIECTB ¢ JIO-
CTaTOYHO MEJKHMH 3epHaMH, TaK KaK B 3TOM CJy4Yae 3aKOH OTPaKeHHS
CBETA OT HHX MaJo ormauyaJics Obl OT 3akoHa JlamGepra. B nmelicTBHTesb-
HOCTH 2Ke HaO/l0aeTcss 06paTHOe MOJMOXKEHHe: OTPaKeHHe CBeTa OT JyHHBIX
CBETVILIX TIOJOC TNPOHCXOAHT TOYHO TaK Ke, Kak H OT [APYrux o6paszoBa-
unit JIynol. Ho, xak mokasamu uccienopanns H. I1. Bapaawesa u A. B.
Mapkosa [26, 27, 28], sakon JlamBepTa COBEDIIEHHO HENPHUMEHHM HH K Ka-
KHM 06J1acTsSM JIYHHOH MOBEPXHOCTH.

Becbma unTepecen Bompoc 06 H3MeleHHSX HA JIVHE, BOSHHKIIHH B. 0CO-
GenHocTH B 1866 r, B CBSI3M C TeM, 4TO HA MecCTe HAXOXKICHHS Kpatepa JIuH-
Hesl, OTMEUeHHOM INPeXHHUMH HaOJIOfaTe/NsIMH Ha KapTaX, Kak AOCTATOYHO
Goutblioi 06bekT ¢ monepeunnkoM okoso 10.5 km, IlIMuarom 6bl1 Hafizen
JIMIIb MaJleHbKHH Kpatep ¢ auaMerpom okojo 0.5 kM. [Tocaenytomue mpo-
MEpHI, BLIMOJHEHHbIE PSAOM CesdeHorpadoB, MPUBOJAHAH K Pa3sHBIM Pe3yJbTa-
TaM B OlLieHKe pasMepa 3TOTO KpaTepa.
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B 1950 roay MH; COBMECTHO ¢ TAKHMH ONLITHHIMH HAGMIONATENSIMH, KaK

'A. B. Mapxkos u A.|B. Xa6akoB, Ha6/oAa/H C TOMOLIBIO - AGaCTyMaHCKOro
40-cM BH3yaJIbHOTO [pedppakropa Ha 3TOM MecTe MOJIOTHH KpaTtep, nornepey-
HHK KOTOPOro Obi1 oileHeH OKovio 8 kM. Tousee roBopsi, Mbl YBHIENH JIHUIb

* SaNajHy1o fIOMIOBHHY KpaTepHOro BaJja, KOTOpHH OT6pachiBajl TeHH BCJEN-
CTBHe HH3KOro moJoxenus CoJHIa. _ P :

-+ Opun- Hab/moar ‘AyMalH, 4ro objacth JIuHHes AefACTBHTENBLHO MOML-
Bepraiach (H3MYECKHM H3MEHEHHsM, Apyrue xe, kak Hampumep ®. Payr
[20], COBCEM ' OTPHLQJIH BCAKHE BO3MOXKHOCTH Kakoro-aufo. GH3HIECKOro M3~
MeHeHHsI B pesibedpe|JlyHHON MOBEPXHOCTH H FOBODHJIH, 4TO «kpaTep JluHHes
HHKOTA He BHIJIAAG] HHaue, 4yeM .B Hacrosiliee BpeMsi». Hexoroprie HaGuio-
JaTeNd oTMeyaan abCOMIOTHOE <«HMCUe3HOBeHHe» KpaTepa JIHHHes, a Ha TOM
MecTe, IJie AOJIKHO BhUIO GHTb 3TO 06pa3oBaHue, BHIEIH KaKoe-TO OMYTHe-
HHe M OODBACHATH 3T0 OOCTOATEJIbCTBO TeM, YTo JIuHHeH, KOOI, CTaHOBHTCS
HHOTa HeBHIHMbIM 6aarogapsi 06JaKaM, MOKPHIBAIOIIMM €ro- BpeMeHaM. .
~ - Jlomyckasi CyIIECTBOBAHMWE, ' Ha paccMarpHBaeMOM MecTe JYHHOU mo-
BEPXHOCTH, GOJ/IBIIONO-HA3KONO KpaTepa ¢ monepeunukom 8—10 kM, B neHTpe
'KOTOPOro HaXOAMTCS APYro# Masenbkuil kparep [30], ynomsmyroe BhIIle pas-
HOr/lacHe B OllHKe [pasMepa kpaTepa JIumHHes MOXHO OGBSCHHTL TeM, UTO
pasiuie HaGogaTeNu H3MepsJIH IHaMETPHl PA3HEIX KpaTepoB. '
{  OpHaxo, HeT eJHHOAYUIMS H B OlLEHKe IIPefroJaraeMoro MaJIeHbKOro
kparepa Jlunnes. Tak, pasunie HaGmonareas ¢ 1866 r. mo 1921 r. onenusa-
vIH Homepeunuk 3Torp kparepa or 0.4 kM no 3.5 xm [30l.  Paspemenuio moc-
JielHero MPOFMBOpeWHs MOrYyT crocoGcrBoBaTh HabmoneHust = 3axapoBa H
H. I1. Bapa6amesa. ITo yrBepxrenmo Habmiofarens 3axapoBa B Kparepe
JIiHHes: eCTh JBe YACTH: XKepJO OKOJIO KHJIOMETPOBOTO PasMepa M HapyKHBIX
BaJl NOMepeyHHKoM OKosIo 2 Kuiomerpos [31].

( B ciydae cnpaBeiJHBOCTH TaKOIo yTBepXKJeHHs, HAaXOJAsLIlerocs B CO-
racuu ¢ HaGmonenmsmu H. I1, Bapa6amesa ([8], ctp. 171), MoxHO oGbsic-
HATb H PAaCXOXIEHHEe B pazMepax 3TOro Kparepa TaKkKe TeM, UTO OHO, JOJIXK- ,
HO ObiTh, 3aBHCHT OT TOTO, — IIONIePEYHHK KAKOTrO HMeHHO o0beKra H3MepsI-

e, '

Hukto H3 acrpOHOMOB He COMHEBAEeTCf B TOM, YTO B HAaCTOsllee BpeMs
He TPOUCXOAUT Goviee MM MeHee Pe3KOTOo M3MeHeHHsl JYHHOro peibeda. B
TaKOM CTaCH/bHOM TOJIOXKEHHH JIyHHAsl NOBEPXHOCTb, IOBHAHMOMY, Haxo-
HHTCA B TeyeHHe No KpaiiHel Mepe mnocienuux 100—150 ger. B mporusHOM
clyyae TakHe H3MeHeHHs 00s3aTeNbHO OBUIH GBI 3aMeueHH ceseHorpadamu.
Opnnako, 3TO BOBCE He 3HAYHT, YTO HA JYHHOH IIOBEDXHOCTH He MPOUCXOAUT
a6CcoioTHO HMKakMX u3MeHeHuH, HaoGoporT, BmosHe XOMYCTHMEI ciiabo3aMer-
Hble JJIl 3eMHOTO HAGJIOfaTesIsi, H3MEHeHHs JIYHHOTo peJibea, OObACHsIeMble
KaK OCTaTKaMH BYJ/IKaHM3Ma Ha JIyHe M NajeHHsIMH MeTEOPHTOB Ha JYHHYIO
« TIOBEPXHOCTb, TaK H 11pacrpecxma,amzelvl U paspyllleHHeM JIYHHBIX TOPOH, BCJIET-

CTBHe OUeHb pPe3Koro KoJeGaHHs TeMneparypel. B 4YacTHOCTH, HeKOTophie
~MCCiIenoBaTeld, Kak HanpHmep H. IT. BapaGaiues [8], o6bsicusior n3Mmenenust
‘Kparepa JIuHHes BYJKAHHYECKHM [IEHCTBHEM.

Kpome cayuast kparepa JIuHHes Ha JIyHHOR MOBEPXHOCTH . YKAa3HIBAJOCh

H Ha JpyrHe cjiydyad HCUe3HoBeHHs (kparep AusibxaseH), mosiBeHHst (kpaTep
OKoJIo KpaTrepa .I'urpHyca) u uaMeHneHust popMer (kpatepsi Meccre) JIyHHBIX
06pasoBaHuil, a TaK)Ke U3MEHEHHsI ONTHYECKUX CBOACTB (SIPKOCTH M OKpackH),
NPH OJHMHAKOBHIX YCJOBHSIX OCBEILEHHs, YacTell JyHHOR NOBEPXHOCTH (KaK,.
HanpHMep, nepeMeHbl BHAA MOBEPXHOCTH Ha aHe [lnatona u M3MeHeHHS CBeT-’
JIoro NsATHa oKosno JIHHHes). ‘ ‘
- PaccmorpeB mogpo6HO BOMpoc O (H3MUECKHX OCOOEHHOCTAX  JIYHHOH
TIOBEPXHOCTH U ee BO3MOXHBIX H3MEHEHHSX, A. B. Mapkos [30, 321 npuess

i
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"K 3aKJIIOUEHHIO, YTO /IS OKOHYATETbHOTO YCTAHOBJIEHHS HA/IMYHS HJAH OTCYT-
‘CTBHs1 Ha JIyHe KaKuX-JHGO TMepemeH pefbeda 3a MOJIBEKA HEOGXOAUMO CO3-
Aanne ¢ororpaduyeckoro amiaca JIyHsl, He yCTymaioUero no macwraby u
JETAJILHOCTH M3BECTHOMY Mapuxckomy atiacy. Haumune Takoro aTmaca ma-
10 Gl BO3MOXHOCTb CPABHHTH AOKYMEHTAJIbHO CTPOEHHE JIYHHOTO peabeda
HbiHe H 0oKos10 50 Jer Tomy Haszam.

SIcHO, 4TO AJIsi BCECTOPOHHEro HCC/IeLOBAHHS JIyHEBI, HApSILY ¢ H3yYeHH-
‘€M MOp(}oJoruueckHx CBOHCTB ee JeTaJeil, ¢ elle GOJbluell HACTONYHBOCTBIO
AOJIXKHO BECTHCb H PaCIIHPATHCH H3yueHHe (DU3HYECKHX CBOHCTB TeX e Je-
Tasned. Takoe HCC/IefOBAHHE JIYHHOH ITOBEPXHOCTH BO3MOXKHO HECKOJIbKHMH
*aCTPODUBHIECKHMH METONAMH, CPElH KOTOPhIX OJHHM H3 MaJO [PHMEHSB-
"IHHXCSl, HO MHOTOOOEILAIOIINM, SIBJISIETCS NOJSPUMETPHYECKHH MeTOx HCcie-
JOBaHHs, HCHONb30BAHHBLIA B JaHHOH pabore.

'§ 3. OcHoBHble runoTe3sl, 0GbACHAIOWME MOPPOSOTHYECKHE  OCOGEHHOCTH
JIiyHHOTO peabeda

JJ1si OObSICHEHHS TPOHCXOKIEHHST JIYHHBIX 06pa30BaHHi GBLIO TPELTO-
bKeHO HeckosbKO THIOTe3, KOTOpble B 3aBHCHMOCTH OT XapaKTepa BbLIBHHY-
‘THIX apryMeHTOB Pa3fe/IsiOTCH Ha [Be IPYMNNBL: SHIOTeHHble HJIH GasHpyio-
Lyecs Ha JeACTBHHM BHYTPEHHHX CH/I H 9K30T€HHBIE MJIM OCHOBAHHbLIE HA NeH-
CTBHHM BHEIIHHMX CHJI. DHJOTEHHbIE THIIOTE3Bl CO CBOEH CTOPOHBI AEJATCH Ha:
BYJKAHHYECKYIO, INIYTOHHYECKYIO WM MY3BIPHYIO M Tefi3epHYI0, a K30TeHHbIS
b Ha: MeTeOPHTHYIO, NPHJIUBHYIO H JeasHyio. [Toapo6GHbI# pa3bop 3THX TH-
fioTes paercsa B cratbe A. B. Mapkosa [33]. 3xech Mbl Gynem ropopurb cpas-
{HATEJbHO NOAPOGHO TOMBKO O ABYX: BYJKAHHYECKOH ¥ METEODHTHOH TIHIIO-
Te3ax, HMEIOIIHX CTOPDOHHHKOB H B HACTOsIlee BpeMsi, U JHLIb CJIerka Koc-
“HEMCSl OCTAJbHBIX THIOTE3, HECOCTOSITE&bHOCTD KOTOPHIX TAK HJH HHAye
BCKPBITA H KOTOPBlE COXPAHHJIM JIMLIb HCTOPHUYECKHH HHTepec.

ITo BrickasanHoil eme B XVIII crosetuy auramiickuM —yueHbIM ['yKOM
IIyTOHHYECKOH HJIM Ty3bIPHOMH THIIOTe3e JIYHHBIE KOVIbLEBBIE FOphi MpeaCTaB-
JIAIOT COOOH OCTAaTKM JIOMHYBIIMX TY3biped, 06pa3oBaBIIMXCS Ha IOBePXHO-
"CTH TYCTOH 3aCThIBABILEH JaBbl, BCJEACTBHE HAamopa HarpeTblX ra30oB H3
‘Henp JIyHbL

TefizepHast runoresa npeanosaraja HaJddue B NPOLLIOM Ha JYHHOH IO-
“BEDXHOCTH MOUIHHIX re#sepoB. Jlomyckast HpH 3TOM CYUIECTBOBAHHE B TO
BpeMst aTMoctepsl Ha JIyHe u, cTano GHITb, BO3MOXKHOCTb JAEHCTBHSI BETPOB,
3TOH THNOTEe30H OOGDBSICHANOCh BO3HHKHOBEHHE BCEX KpaTepoB C JYYEBBIMH
‘CHCTEMAMH.

I'mmote3a mpu/IMBOB, HMpefjoxeHHas (paHIy3ckuM actpoHoMom Paem
B IIPOLLIOM CTOJIETHH, OOBSCHS/AA IPOKCXOXKIEHHE JIYHHBIX KOJbBLEBBIX LOp
NePUONYECKHMH HM3JIHSHUSAMH JIaBHl Ha TMOBEPXHOCTh JIyHBI uepe3 pa3sOMEE
‘KOpHL. [IpHYHHON H3BepKEHHsI MarMbl 3Ta HMOTe3a CUHTAJIA BBI3BAHHYIO TNMOA
BJIMSTHHEM 3€MHOrO IPHTSKEHHS NPWIKBHYIO BOJHY B KHIKOM sifipe JIyHBI.
TloapasymeBasioch Takxe, yro JlyHa Torga 6LICTPO Bpallagachk BOKPYT co6-
* CTBEHHOHU OCH.

AsTopom «coepileHHO abcypaHoi», Mo Bhipakenuio A. B. Mapkosa
[30], smensinoft rumotesrr cuuraercss JpukcoH. ITo MueHHIO DpUKCOHA JyHHAS
NIOBEPXHOCTb GBlja IIOKPBEITA TOJCTBIM CJI0EM JIbAa;, KOJbIEBble TOPHl IIPO-
H3OILIM NMOJ ACHCTBHEM COJIHEYHOTO Tellja B JedssHoH kope Jlyuwl. B mocren-
CTBHH K JIe[AHOH THIOTe3e BO3BpaTHJICA HeMeUKHi actpoHom Dayr [20], xo-
TODPLIH MPHNHCHBaET 6OJIbILIOE 3HAUEHHE MOJHOMY OOJIeAeHeHMIO JYHHOH KO-
Pel B npouecce o6pa3zoBaHua JgyHHoro penbseda. ITo Dayry, oGaenenenue

Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1



~ Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1
i | .
|

TTpo6remn u meroam HCCACAOBAHHA AYHHOH NOBEPXHOCTH 13

MOVIKHO HMETb MecTo, T. K. JIyHa nopgsepraercs nefiCTBHIO HHYEM He ocual-
* JIIEMOTO XOJIOZKAa MHDOBOIO NMPOCTPAHCTBA, HMEIOLIETG TeMIepaTypy OKOJO:
a6COMIIOTHOrO HyJIs! o N

, HauGosee npapionono6HEIMH H, NO3TOMY PacnpoCTPaHEHHBIMH, XOTS H
' BHI3BaBIUMMH, TIPOOIXKAIOHLYIOCS H B HAaHHOe BpeMsl JJIMTEJIBHYIO MOJeMH-
Ky, ABJISIOTCA METeOPDHTHAs H BYJKAHHYECKAs THIOTE3HL.

CTOpOHHHKH P33HLHIX BapHAHTOB METEOPHTHON HJIH, KaK HHOTLA Ha3HBa-
10T ee, Ga/IHCTHYECKOH THIOTE3bl, BHICKA3aHHOH BrepBHE HEMEIKHM acrpo--
“nomom . I'pylitryfisenom, ewe B 1827 r., crapaiorcst OGbSCHATL ITPOHCXOMXKJIE-
HHe JIYHHHX KOJIbUEBHIX rop nmafeHneM Ha JIyHy MerTeopuTOB.

JlyHa, o 5TOH| THNOTe3€e, KOTAA-TO NoNajia B IyCTOH POl HeGecHhIX KaM--
He#l. 310 GLLIO BpeMsl, KOTAa OHA elle NpeacTaBisia coboil packaJieHHOe Te-
J10; onHako JIyHa Toria MMesa IMIafKylO TOBEPXHOCTB, NOKPHTYIO TOHKOH M g
HEJOCTaTOYHO 3aTBepAeBlIed KOpKoH. Ecyi, KpoMe 3TONo, mpeinoJIOXKHTH,

- 4TO B Te OTAaJeHHHe BpemeHa.J/IyHa BoBce Gbuia JiMuIeHa aTMochephl HIH

/e MMeJla HaCTOJIbKO HHYTQXKHYIO aTMoc(epy, 'uTO JeliCTBHEM ee MOXKHO:
6ey10 mpeHeOpeub, TO NPEACTABSAETCS SICHHIM, YTO METEOPHTH MOIVIH CBO-
6onHo najath npsiMo Ha JIyHy, He GyAyyH 3alep:KaHbi HeKoel, IOZOGHO 3eM--
HOH, BO3AyLIHOH GpOHelt — aTMoc(epoii, B KOTOPOH METEOPHTH PAaCCHINAOT--
cs1. HanGoutee KpymHble MeTeOPHTH OCTABJIS/IM Ha JIYHHOH NMOBEDXHOCTH CJIe-
Ibl MajeHu# B BHIE NPAaBHJIbHHIX KPYIVIBIX BaJOB, KAKOBHIE H HAGJIONAIOTCS
‘B HacTosilliee BpeMs.
_ T'mnoresa majeHHsi MeTeOpUTOB Obla NOANEpPXKAaHA MHOTHMH CeJEHOVIO-
ramMu mMupa. OcoO6eHHO IUHPOKYIO M3BECTHOCTb 3Ta THIIOTe3as NOVIYYHJA MOC/]e
TOro, KOraa prnm‘;lﬁ HeMeukud reodusuk Berenep [34] BricTymua c ee
ropsiueil 3alUTOH. |

Berenep B 1919 . TIPOU3BEJI ONBITHI IO HCKYCCTBEHHOMY BOCIIPOH3BENE--
JHHIO JIyHHBIX KpaTepoB. JlJisi 5TOro OH HachlajJ Ha POBHYIO IIOBEDXHOCTB.
.‘.'[‘OJICTH}"i C/IOH MOpOIIKA H 3aTeM CBepXy Gpocals JIOXKKOH oOmpeefeHHOe KO--
JIFYECTBO PEIXJIOTO [IOPOLIKA LeMeHTa WM runca- Takum nyrem Berewep mo-
JIy9HJT LeJn# psf 06pasoBaHHi, KOTOPbie BO MHOIOM GHIJIM MOXOXH HA JIYH--
* Hhle KOJIbLIEBHIE I'OPHI.

Ananmornynble ONHTH GBHUIM NPOH3BENEHH COBCeM HefaBHO B PocroBe-Ha
Hony IT. @. Ca6areeBrim [35], Onurel I1. . CabaneeBa nokasans, 4To meH-

oo TpaJIbHbIe BO3BHILIEHHS, HOXOXHe Ha JYHHHIE KpaTepHbIe I'OPKH, NOJIyualoTCst
B psfie CIyYaeB M3 Majalollero MaTepHasa, B TO BpeMs Kak y Berenepa Ta-
KHe 06pasoBaHHsl MOJYYa/iHChb M3 HACHIIAHHOrO Ha NOBEPXHOCTb YINIOTHEH-
HOTO BEIeCTBAa, H TO TOJIbKO TOTZA, KOTNA MOX HUM GJIM3KO 3ajIerasio TBepoe:
ocHoBauue, Kpome toro, I1. ®. CaGaHeeBy, B oTJHuHe OT pesyJbTaToB Bere-
* Hepa, YAAJoCh Hn.nioc:’rpuposarb OJlHOBpeMeHHOe 006pa3oBaHKe KpaTepoB H:

HMX BEHIOB Jygyei. |

YBJIEKUIHCh MeTeOPUTHO#H THIOTe30H NPOUCXOXKIEHUs JYHHOTO pesbeda,.
ellle fasibllle MOLLTH aMepHKaHCKHe acTpoHoMH! Afiec u Bosayun. Afisc [36] B-
1919 r. nponsBoau/ ONKHITH MeTaHHst GOMG ¢ camodseroB. IloJyueHHbIe OT -
B3pHIBOB aBHAaGOMG BOPOHKHM BHelIHe OYeHb HAaNOMHHAJH JIYHHEIE KOJbIle-
Bble FODKH H JaxKe — MOXOXHe Ha CBeTJHe Jyuu obpasoBanus. DBoanyud
137] ToxXe 3aHMMaJICs CpaBHEHHEM JYHHHX 0O6pPa3oBaHMil ¢ BODOHKAMH, HO-
Jy4aBUIEMHCST OT 60M6apaupoBok 'epmanun aBnaGoM6GaMu Bo Bpemsi BTODPO#H
MHDOBO# BOHHH. KpoMe 3TOTO OH fes1an TakKe CpPaBHEHHs1 JIYHHEIX KpaTe-
POB C METEOPHTHRIMH KpaTepaMH 3eMJIH.

Ha ocHoBe MOJIyYeHHBIX pe3yabTaToB BosnynH BoBCce oTGpachiBaeT Bce-
CYIIECTBYIOIIME THIOTE3Rl, IOMHMO METEOPHTHOMN, H NPHXOLHT K 3aKJioye-
HHIO, 4TO HaHOoJlee BEPOSITHOH NPUYHHON 0OOpas30BaHHS JYHHOrO peabeda-
Hallo CYATATh NajieHHe THTAHTCKHX METEODHTOB Ha CKAJHCTYIO JYHHYIO no--
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BEPXHOCTDb M HX B3pbiBbl. OcBoGoXKAeHHas, 0 Bosigyuty, SHeprust OT MHJLIHO:
HOB TAKHMX CTOJKHOBEHHH 3a Bce BpeMsi 3Ku3HH JIVHBI IpeBpaTHsia ee CKa-
~JIUCTYIO TIOBEPXHOCTb B HCKOBEPKAHHBIH MYCTHIPb.

OpHako, HeoOXOIHMMO CKa3aTh, 4TO, paccMaTpuBasi JIYHHYH MOBepX-
HOCTb C TOYKH 3DeHHsl ee IPOHCXOXK/eHus, Bongyun «He ucmosib3yer BCero
- OCHOBHOTO MaTepHaJa 10 ONHKCAHHIO CTPOeHHs JIYHHOTO pesbeda» M «OdYeHb
- TIPe[iB3ATO PACCMATPHBAET CXOAHOCTb NOJIYYEHHBIX MM CTATHCTHYECKHX JHa-
rpaMM C BBIBOJAMH MeTEOPHTHOM TMMOTE3bi», KaK 3T0 CIPaBENIHBO IH-
mer A. B. Mapxos [30]. docrarouro, Hampumep, OTMeTHTb, uTo DosayuHoMm
- BOBCE HTHOPHPOBAH MapHKCKHil (ororpaduyeckuit armac Jlymn [22].

PaccMOTPeB MeTeOpHTHYIO THIOTe3y MBI YBHIEJH, YTO OHA BHEUIHEe He
II0XO OGBSCHSIET MPOHCXOXK/IeH e JyHHOro pesibedpa. Ho 310 TO/IBKO BHelIHe.
CTOHT TIO3HAKOMUTBCA C Hell GJIM3KO, pa3o6paTbcs B ee AETAISIX H OKaxKeTcd,
"YTO MeTeOPUTHAs THIIOTe3a CTPajaeT CePbe3HBIMH HeNOCTaTKaMH.

OnHEM M3 OCHOBHBIX HENOCTaTKOB BCEX BH/JOB MeTEOPUTHOH I'HNOTE3HI,

Kak 310 oTMeuast akan. B. . ®ecenkos [38] eme B 1917 r., Hago NpH3HATDH
TO, UTO ee MOXKHO IIPUMEHHTb TOJbKO JJisi OOBACHEHHs! MPOHCXOXK/EHUS OT-
IeMbHBIX OpPM JIYHHOH MMOBEPXHOCTH—KOJBUEBHIX TOpP, B TO BpeMsl Kak BCe
JIYHHBIe 006pa3oBaHMsl HAXOLATCS MeXIy co00i0 B ONpPEIeJIeHHON TeHeTHde-
CKOH CcBs3M. MeTeopuTHasi THNOTe3a, IOMHMO 3TOTO, HE MOXKET OOBbSCHHTh
'MHOTMX XapaKTepHBIX JeTaJell CTpoeHust JYyHHBIX KpaTepos. [lajee, mo Tpe-
60BaHMIO 3TOH THUIOTe3bl, HeOOXOAMMO HaJHuue BecbMa MpolJeMaTHYHBLIX
GOJIbIIINX METeOPHLIX Mace, JOCTATOUHBIX /IS 00pa30BaHHMsl TPAHIHO3HBIX JYH-
HBIX ILIMPKOB, He MMEIOLMX 110 BeJHYHHE HHKAKUX aHAJOrOB Ha 3eMHOH MOo-
BEPXHOCTH.
N BBuay mepeuHc/IeHHbIX 3/leCb, a TaKMKe H HEKOTOPBIX APYTHX MPHYHH,
B Hacrosillee BpeMsl GOJILLIHHCTBO CEJEHOJOrOB CUMTAET, YTO METEOPUTHAs
rUIOOTe3a He B COCTOSHHH OOGBACHHTH IPOHCXOXK/JIEHHe JIYHHOro pesibeda H,
[I0OSTOMY, €€ Haio OCTaBUTh.

Cuenylomiel, Haubojlee pacnpocTpaHeHHOH, Kak yxke  OTMETHJH, I'd-
TI0Te30# NMPOUCXOKAEHHUS JYHHLIX 00Pa30BaHUl ABAAETCS BYJKaHMYECKas TH-
noreza. CorjiacHo 3Tofi rumorese JyHHbIE KOJIbLEBble TODbI NPeACTaBJSIOT
co6oii B HACTOsIlee BPeMsT yKe IOTYXIIHe BYJIKaHBI, MOAOOHBIE 3€MHBIM.

ByskaHHueckod THMOTE30H MPOHCXOKACHHS JYHHOTO peJbeda ObUIH YB-
JedeHH MHOTHe cedeHorpadbl, CpelH KOTOPHIX HEKOTOpHIe, KaK Hanpumep

Tepiuean [20], naxe yTBepxKaaJH, 4To OHH OYATO Obl COOCTBEHHBIMH [J1a3aMH
BHJEJIH U3BeP:KeHHEe OTHEHHBIX MAacCC Ha JIYHHOH ITOBEPXHOCTH. BricKasbIBaJIHCh
pasHble BAPHAHTHI BYJKAHAYECKOH TI'HIOTE3El, M3 KOTOPHIX HAMJIYYINEd CUH-
. TaeTcsl THIOTe3a, MpeJoXKeHHasi H3BECTHBIM PYCCKHM TeoJIoroM, Mpogecco-
poM MOCKOBCKOro YHHBEPCHTETa, aKaJeMHKOM A. T1. Tlasnoseim [39].

ITo muenuio A. T1. TlaBiaoBa, BO3HHKHOBeHHE JIYHHBIX KOJbIEBHIX - TOP
MOXKHO TIPeJICTaBHTh cieiyolum obpasom. Korza-to Ha JIyHHOH MOBEPXHO-
CTH, BCJEICTBHE MNOJbeMa pacKaJeHHOM JaBbl M3 Hedp JlyHbl, 06pa3oBa/auch
JaBoBLle o3epa. JlaBa Kumena H ee ypOBeHb INEePHOJMYECKH TOAHUMAJICS H
omycKaJICs, TAK YTO HHOTJAa OHa 3ajHBaja Oepera U o0pa3soOBBIBANA KOJbIE-
Bble BaJbl, KOTOPHE, C TEUEHHEM BPEMEHH, MOINIH CHJIBHO YBEJHYHBATHCH IO
BHICOTE. 3aTeM JaBa MOCTEINIEHHO OCTHIBAJIA H ee YPOBeHb MOHMXKaICs (4acTo
3HAUYUTEIHHO HHJKe OOILIero ypoBHSI OKpYIKaiolled MeCTHOCTH), BCJIEACTBHE
yero K KOHIly IIpoliecca MoJy4asach KoJblleBas ropa c OoJee HJId MeHee
IJIOCKUM JTHOM.

Hepenxo, B OZHOM HJIM HeCKOJILKHX MeCTax AHa KpaTepa, NOJ, BIMSHHEM
BHYTPeHHero JaBJeHHsT BO3HHKAJH HOBble, 6osiee cjabble ouyard MJaBJeHHS,
JaBaBIllMe HAYaJO LEHTPAJbHEIM FOPKAM HJIH CPaBHHUTEJNbHO HeGOJBLIMM BTO-
PHUHBIM KpaTepaM TepesinBa. B moaTBep:KIeHHe CBOEH THMIOTE3bl IIPOUCXOXK-
JeHus1 JyHHBIX KoubueBbix rop A. I1. [1aB/ioB mpuBOAMT npuMep JIYHHOrO Kpa-
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“Tepa Baprentuna, Kak 6n HapowHo COXPaHHBILErocs. B BHIEC HANOJMHEHHOTO
‘8acTwiBlIel J1aBoji, HOUTH O Kpaes, B caydae Baprenruna, TNOBHAUMOMY, JIa-
Ba He yclela OCecTh H ee NMOBEPXHOCTb OCTANACH ILTOCKOH—ITPOH30HLTIA KaK
.G KpyIJlasi CTOJIOBAsi TOpa ¢ ILIOCKOI BEPIUHHOM, AT
i BeposTHoCTh nporcxOXIeHHs JYHHHIX KOJIbUEBHIX TOP yKa3zaHuum A. TT.
JlaBnoBbIM nyTeM, noakpenasercs TEM, 4TO H2 3eMHOH NOBEPXHOCTH HalIeHo
J1aBoBOe 03epo B Kparepe Kuiaysa (Ha omuom u3 T'aBafickux OCTPOBOB B
HXOM OKeaHe), KOTOpoe, NpaBJa, HMEET He3HaYHTeNbHHE DasMepH (KOHycC
-KpaTepa 3akaHuuBaerca 4,5 KuioMeTpoBoit KaJbJIepof), HO OHO MO CBOHM
«CBOKCTBAM B. JOCT2aTOYHO xopouem coryacud ¢ rumorezoit A. IT. ITamsnoga.
', . C TOUKH 3peHHS] ByJKAHHYECKOH THMOTe3H aKax. A. II. TaBnos o6bsic-
(H9€T TaKXKe MPOMCXOXJeHHe JIVHEHX MOpeii H CBeTJIBX JYUeBHIX CHCTeM.
B wacrrocrs, cornacuo A. I, IlaBnoBy, AyHHBE MOps MOrTH, OYeBHAHO, 06-
PaAsOBATECH B OAHY |H3 DAaHHMX (a3 PasBUTHA JyHHOH TIOBEPXHOCTH, B BHIE
KOIOCCA/IbHOTO Ovara IUIaBJieHHS (JIaBOBOE 03epo), TOrAa emie He TONCTO
© “AyHHOM KOpH. YTOo Kacaercs cBeTNIBIX T0JIOC, OTXOASIIUX ‘OT HEKOTOPHIX Kpa-
-Tepos, A. I1. [TarnoBy mpencranisiercss BOBMOKHEIM NPEATIOVIONKKTh, YTO ORYH
‘ABJISIOTCA CJIEJAMH |KOTZA TO ' TPOHCXONHBINAX .HaZ JIYHHO# II0BEDXHOCTHIO
WRaBJIeHHH ee armocdepr, Gorartoi BYJIKAHUYECKHMH rasaMu H- napamg. Aty
HOCJIe/ARHE  NeliCTBOBAJIH Ha TBEpAbe BEWIECTBa JYHHOMN TIOBEPXHOCTH M H3Me-
-HAJMH ee user. Bonee BeposTHO, uTO rasm W TapH BO BPEMS OXJIAMXKACHHA
*Ocaxialn TBepAnie H Gelnle, KAK CHET, MHHepaJbHbe BelecTsa. CBs3b Jy-
© "™MEBHIX CHCTeM C HeKOTOPHLIMH- KOVIBLEBHMH ropams, o A. I1. ITaBaosy, Mox-
-HO OOBSCHHTL T€M, YTO 3TH FOPH GHJH ORHHMH H3 MOCJAEeIHHX OYaros, JO-
CTABASHQUIMX Pa3oofpasHuie BelEeCTBa B JyHHYI0 atMoctepy. Onu npen-
-CTaBMAMH COOOH KaK Obl: LEHTPLI BOHAKHOBEHHS aTMoc(epHBIX TedeHHH,
"OTAAraBUIEX HAa CBOEM IyTH HOJIOCH TBEPAHX MHHEPAIBHEIX OCALKOB G6e/10ro
suBera. : } o
« T'unotesa o uneTo ByaKaHuueckom JTIPOHCXOXK/IEHHH JIYHHBIX IHPKOB H
KpaTepoB Oblla NMOAKepXKaHa MHOTHMH reoJioraMH nocyiennero sdeMenn. Ta-
- KOBO, HaNpHMeP, MHeHHe reos0roB 3iocca, lUlnyppa, ana u apyrux. B 1944 r.
JIOABH/IaCh MOHOrpafhusi aMepHKaHCKOTO reoJiora Cneppa [40], B xotopoit
~8BTOp CTAHOBHTCA HA MO3HHMIO CYIUECTBOBAHHS BYJKAHW3MA Ha JIYHHOH ' HIO-
-BEPXHOCTH B npoimibie snoxH. OaHako, HAZO CKa3aTh, YTO paccMarpuBasi ¢
' "TOUKH 3DeHHsI reo. rud, Criepp «B CBOHX 3CKH38X CJIHIIKOM CXeMaTH3HpYeT
-JIyHHHH perbed» [32). ,
. BecbMma mn*epe?nyro MOHOrpasio 08 HCTOpHH Pa3BUTHS MOBEPXHOCTH
- Jlynst onyGuamkoBas B 1949 r. coBerckuit reosor A. B. Xa6akos [19]. Pac-
:CMATPHBasi NOCIENOBATENLHO COBPEMEHHOE COCTOSHHE H3YYEHHOCTH JIYHHOH
TNOBEPXHOCTH M OCHOBHHIE CHOCOGHI ee HCCJeNOBaHHs, (PH3HUECKHE YCJIOBHS
"ONpeie/IfoLie XapaKTep JYHHOTO peabeda, a Takxke GOpMsl JYHHO#H NoBep-
XHOCTH, HX IeHe3NC H OTHOCHTeJIbHHIH BospacT, A. B. Xa6akoB B KoHIe cBoef
+*  "MOHOrpa)HH JeNaeT BaXKHHe 3aK/IOUEHHs O BOSHHKHOBEHHH Da3HOOGDA3HHIX
‘$opm ayHHOrO penveda. : . : i
‘ ITo yrBepxnenuio A. B. Xa6akoBa B HCTOpHH JIYHHOI NOBEPXHOCTH MOX-
° "HO 3aMETHTb OlpPeAEJIeHHYIO MEePpHOIHYHOCTL COOHITHH: TNIo BCeld . BEPOSTHOCTH,
“AMENO MeCTO YepenoBaHHe O6pa3OBaHHA MOPeH H KOVIBIEBHIX rop._Hameqa-
1OTCs N0 XpaiAed Mepe NATh (a MOXeT OLITh JaXe IIecTb) OCHOBHHIX IePH-
‘O1toB HCTOPHH DA3BHTHS MOBEPXHOCTH JIyHBL. ) ,-
- Tlpocnexusas penved or ¢opm camoro HOBGJILIero Tepuofia X Gosge
zpesHuM, A. B. Xa6axkos cuuraer, uro Gimxaiiued, npemem:soaasmeﬁ
“HeNOCPEACTBEHHO HACTOSLIEMY BpeMeHH MOJHOIO NOKOs, CTajueil HCTOPHH -
JIYHHO! MOBEPXHOCTH SIBJISETCH IEPHOJ, BOSHHKHOBEHHS KparepoB THma Ko-
-nepHEKa. [lo3ToMy, ‘STOT mepHox MoXeT GbiTh Ha3BaH HOBEHIIHM HIH
‘KONEePHUKOBCKHM mneprHoxoM. Jas o6pa3oBaBUIHXCH B KOIeEp-
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HHKOBCKHH II€PHOJ KOJIbLIEBBIX TOp XapakTepHbl HeGOJblIHe Pa3MepH, CPaB--
HHTEJILHO Y3KHe JKepJa H MHOTOUMCJIeHHble NMPU3HAKM B3PBIBHOTO Xapakrepa.
H3BepIKEHHHl C BEHIAMU JIYUHCTHIX BBIGPOCOB.

Jlo KOMepHHKOBCKOTO NepHoia Ha JIyHe MPOMCXOIMJIH mponecch, oGyc-
JIOBUBIIIHEe BOBHHKHOBeHHe T. H. BeJmkoro nosica JiyHHeIX Mopeil. B wacTHOCTH,.
_TOT/ia IPOM3OLIIO OKOHYATETbHOE (dopMupOBaHKe H caMOii GOJIbILOH BlAIAHBL
“JAyHHOH noBepxHocTH—OKeaHna Bypp, BCIeACTBHE Yero 3Ta 3M0Xa HA3BIBAETCH
OKEaHCKHM IDEepHOLOM.

B npeAlIecTBYIOILYIO OKEaHCKOMY MepHoly, Gojiee JAPEBHIOW SMOXY pas-
BUTHSl JIYHHO!N ITOBEPXHOCTH BOSHHKJIO INOJAABJSIOLIEE GOJIBLIHHCTBO KOJIblie-
BHIX T'Op, COXpaHHBIIMXCSl Ha JIyHe N0 HACTOSILIETO BPEeMEHH. STOT Mepuox,
[0 NosIBJASIOIMMCST Toraa nupkam Tuna IlrojoMes, mosiyuna HasBaHHE
NTOJOMEEeBCKOTO HIM cpelHero mepropa. B TeueHHe cpel-
Hero rnepuola o0pasOBAJUCh TaKXKe UHMPKH, TOKPHIBAIOIIHE MAaTepHKOBHIS:
IIMTH Y TOJIOCOB H GOJbLINe HUPKH, H3BECTHBHIE NOJ, MMEHEM KparepoB-GaH-
TOMOB, KOTODBHIE BIIOCJIEACTBHH OBUIM YaCTHYHO 3aJIHTHI HJIH «3aTONJICHH» B:
pesyJbTaTe TOSIBJIEHHUST HOBBIX JIABOBHIX MOpDEH H, IOSTOMY, UMEIOT BHJ OT-
HOCHTEJIbHO CBETJ/IHIX KOJIell, BhICTymaloumx Ha Gosee TeMHOM (oHe MOps.

OTMeTHM, KCTATH, 3/ieCh JKe, UTO OTHOCHTEIBHO NMPOHCXOXKICHHS KpaTe-
poB-(aHTOMOB, B3aMeH BBIIIE NMPHBEICHHOro, IIHPOKO pacnpocTpaHeHHOro:
muenns, B. B. Illaponos [41], orimyas Kparepsi-(aHTOMBI NOHHKEHHBIM SID-
KOCTHHIM (DAKTOPOM OT «IOJY3aTOIVIEHHBIX KPaTepoB», Mpeinaraer 1sa cie-
ZLYIOIIHX BO3MOKHHEIX OOBSICHEHHS. 1) MoxHO, € TOYKH 3DEHHA HIOTeHHON
FUIOTE3hl, JOIYCTHTh, YTO BO BpeMs MOrPYXKeHHs KpaTepa B JIaBY, 4aCTb Be-
HIeCTBAa ero BaJja M LEeHTPaJbHOW MOPKH PacTBOpsIaCh H o6pasoBaJicsl CILIas,
KOTODHIH 3aTeM MOAHSUICS HA TOBEPXHOCTh H 3aCTHLI TaM B BHIE 6oJiee CBeT-
Joro BeiecTBa. AnajormuHslil 3ddexT, MOXKer NaTh H no3aHellIee BhIAETE-
HHMe ra3oB C TOBEPXHOCTH OOOXXKEeHHOrO Bala. 2) C rouxu 3peHHUst

. METEODHTHOH  TMIOTe3bl, NpPHHMMAas BO BHHMaHHE  NpeJnoJaraeMhe
CHJILHO pa3/MyHBle MexaHWYeCKHe CBOHCTBA JIYHHBIX — MAaTe€pHKOB M
mopeit, mo B. B. IllapoHoBy, pomycTumoO ellle Takoe ob6pscHeHHe. Belecrna
MaTepHKOB ¥ MOpeH peardpyioT Ha B3PHIBHOH 3¢ (heKT MeTeOPUTOB Pa3JIHIHO:
B3pbIBHl Ha CBETJIOM MaTepHajle MaTepHKOB COMPOBOKIAAIOTCH oOpa3oBaHueM
rTyGOKHX KpaTepHHIX BOPOHOK, B TO BpPeMsi Kak Ha 6oslee TBEPAOM H TEMHOM
BelllecTBe MoOped 06pa3syercsi TOJbKO HE3HAYHTEJNbHOe KOJNMIECTBO ne11e06-
pasHbIX TpoxykToB. COOMpasich B OCHOBHOM B LEHTpe B3pEIBa M Ha PacCTo-
SHUH, GJU3KOM K HaHGOJbIIeii—IpH JAHHOH CKOPOCTH BBHIOpOCa—MAaJbHOCTH,
KaK 5To BbTekaerT u3 padorsi K. I1. CraHiokoBuua [42], st mpoaykTs oGpa-
3YIOT «IBIIEBbie Y30PH» KM KpaTepbi-(paHTOMbI Ha [IaJKOH TOBEPXHOCTH
MODST.

Corsamasich ¢, mepBbIM OObSICHEHHEM, KaK € OJHHM H3 BO3MOXHBIX ITy-
Teil BO3HHKHOBEHHsI KpaTepoB-(DaHTOMOB, HaM KaxeTcs, YTO BTOPOE obpsc-
HeHHe BbI3bIBA€T Cepbe3Hoe coMHeHHe. [[efiCTBUTENBHO, OCTaBJsAs B CTOPOHE
BO3parkeHHs BOOOIEe NPOTHB METEOPHTHOH TI'MIOTe3bl MPOMCXOXKACHUSA JyH-
HOro pesbeda, HEMOHSTHO MOYEMY METeOPHTHI, Majasi Ha «TBEPLAYIO MOBEpX-
HOCTb» ONHHX M TeX JKe Mopell, B OXHHX CJIy4asx o6pa3oBajii JHLIbL «IbUIS-
BHIE Y30DBI», a B IPYTHX—IJIyOOKHe KpaTepbl ¢ BHICOKMMH BajiaMH, KOTOphie
oT6pachBalOT OOJIbIIME TeHH B CJAydyae HH3KOTO MOJIOXKEHHs Connna Hap
HuUMU? Beiab ecThb cjayuau, KOorja Ha MOBEPXHOCTb JYHHLIX Mopel psaoM C
KpaTepaMH-haHTOMaMH HAaXOAATCT M HACTOsilIHe, €CJAH TaK MOXHO BHIpa-
3UThCS, KpaTephl?
‘ Bosppamasicb K NEPEYHIO NEPHOAOB TropoobpasoBanust Ha Jlyne, mo
‘A. B. Xa6akoBy, OTMETHM, UTO ITOJOMEEBCKOMY MEPHOLY HCTODHH JIYHHO
TNIOBEPXHOCTH TPe/IIeCTBOBAJ TaK Ha3biBaeMbli A DEeBHHH HIH aJTa H-

-~
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ckuil nepuox. 1o Oujia “camas paHHAS . 3N0Xa O6pA3OBAaHHS JYHHHIX
BNafAH, HCYe3HYBUIHX BIOCHEACTBHM NOJ, BO3HBKEMME uwupkamu. = Ilokasa-
TeNBCTBOM CylllecTBoBanHg 3To#f smoxm A, B. XaGakoB cuuraer yuejeBIIBR
00puB xpebra AJsrafickux rop, KOTOpH#, MOBHAHMOMY, NpEAcTaBiser cobok
OCTaTKH noGepexbst OHBIIETO B npenﬂoc'm Ha 3TOM MecTe KaKOTOo-TO OrpoM-

nepxnoc'm B 3Ty 300Xy, NOBHAMMOMY, NPOMCXOAWIO KPaTepoobpasoBaHue,
O YeM MOXHO <«TOMILKO AOTrajAbiBaTHCH MO (PeCTOHYATOH HIBENEHHOCTH HpeB-
rops, noxa:maaiomeﬁ BO3HHKHOBEHHE 6o.nee ApPeBHUX

, cheflys npuHsitomy A. B. XaGakoBuM mOpAAKY,
WIB NePBEIM, CYZis O XPOHOVIOFHYECKOH NOC/Iel0BaTe/IbHOCTH, NIEPHOLOM HCTO-
PHH JYHHOR KOpPH, MOXHO CUHTATH ellle Goviee paHHIOIO—I €PBOHAY aJl b-
HY10 3HO0XY. eCTBOBaHHe 3TOH 3MOXH, NpaBja, KpaliHe TPYXHO HNOKa-
3yeMo, HO He HCKJIIOueRo. B 3TOT nepuox kovibueBnX rop GbUIO ellie CpaBHH-
TenbHO HeMHOro. OGHIMHEIM BHAOM JYHHOTO pejbea TOrZa sBARJIACL Ioc-
TIOECTBYIOIIAs * XOJMMHCTO-OYTPHCTasi HJIH rpeGHHCTO-KOPKOBasi IOBEPXHOCTb,
KOTOpasi HanoMHHAaNa [IMIJIaKOBYIO IIOBEPXHOCTH JaB.- OT 3TOrc nepuona, HOBH-
AHMOMY, COXPAHHJHCh HEKOTOPHE YYaCTKH KOPAMJbep H APEBHHE PaBHHHE,
NOYTH JHIIEHHHEe KPAaTepos. ‘
 Kak BHAHO, pa3BHTHe JyHHON NoBepXHOCTH, mo A. B. Xa6ax03y, HMeJIo
He ciIyqafiHui, a BroJIHe 3aKOHOMEPHHI XapaKrep. Tlo BceM NpH3HAKAM peitb-
e Jlyns apamercs |ClIeACTBMEM IJIHTeNbHOR M MHOrodasHo# BHyTpeHHe#R

' 9BOJIIONAH (PH3AIECKOTO COCTOSHHS HeAp miaHerh. ITosToMy, MOXHO, B LIH-
POKOM CMHICJ/IE CJIOBA, CKa3aThb, YTO JYHHHE peibed ecTh pesibed ByJAKaHOreH-

_Horo npoucxoxzennus, Exuncreennoit dpopmanuei JyHEOH - IOBEPXHOCTH, MOD-

- (onoruvecKH CXOAHOR € ONMHCAaHHHIMH Ha 3eMJie METEOPHTHHIMH KpaTepaMs,
SRVITIOTCA KPOXOTHHE «KPATEPH-JIYHKH». DTH o6paaonanna B OTJIHYHE OT BCeX
APYTHX, paccesiHbl HA [OBEPXHOCTH YMCTO caydaiiHo. OHH He HMeIOT HHKaKoR
CBSI3H CO CTPYKTYPO#R MECTHOCTH.

Ha ocHoBe Byskanmueckoif runoresw A. B. Xa6axkos paer Takxe 06b-
siCHEHHe NMPOHCXOXKAECHHS CBEILIX Jy4yell. OTH 06pa3oBaHusl, MO BCeM NPH3HA-
KaM, BO3HHKJIH BCJEACTBHE BHOPOCa PacCKaJIeHHHIX BEINECTB H3 HEKOTOPHX

- kparepo. Ilpomecc BbI6pachiBaHHA MaTepHH, NMOBHAMMOMY, HMeJ TPOMOJ-

KHTeqbHHA xapakrep. [lo BpemeHaM NPOHCXONMIH HHTEHCHBHHE BHIGPACH-
"BaHHs BellleCTs, CJIe/ylollye ToC/e MOUHKWX B3phiBoB. Ha 510  yKasmBaer
MHOTOSIPYCHOCTb  BEH]IOB KpaTepHHX Jydefll. ToT, yauBHTENBHHI C nepBoro
B3rAAna, GakT, 4To JiyYH HEKOTOPHX KpaTepoB (HaanMeD kp. Tuxo) npocru-

- paloTCs Ha OrPOMHbIE PACCTOSIHHSA, MOXKHO OGBSCHHTb MAJILIM HaTpSKeHHeM

' CHIIH TsXKectH Ha JlyHe. Hesﬂaqn're.nbﬂocrb 3TOA: CHIIBL (oHa, KaK H3BECTHO,

B CpelHeM paBHa oxcmo-—-npmnxenns[ Ha 3eMHOfl MOBEPXHOCTH) HaMHOTIO

Morjia CHOCOOCTBOBATh BYJKAHHUYECKOH axTHBHOCTH Ha Jlywe.

TnaBHHIM BO3paX(eHHeM TIPOTHB BYJIKAHHYECKOH THIOTe3H IIPOHCXOX-
ReHHS JIYHHOTO peJibeda CUHTAIOT (GaKT OTCYTCTBHSI BOAH H ra3oB Ha JIYHHOM
noBepxHOCTH. JlefCTBRTENLHO, H3 MHOrOUHCJEHHHX Pa3HOCTOPOHHHX HaGJIO-

« RGHRR NAaBHO yXXe ycTaHOBJeHO, urto JIyHa He uMeer saMmerHo#t arMocthepHON
‘0Bonouky. To e caMoe NOATBEPXKAAeTCA H TOUHHIMH HCCJ/IEIOBAHUAMH TIOC-
JIeAHEro BPEMeHH.

Tak, Hanpumep, MOCKOBCKHI acrpouom 10. H. Jlunckuit [43, 44) npu-
MeHA NOJIAPHIAUMOHHBIA MeTol OGHAPYXKEHHS JIYHHOM a'rmoc(bepm npex-
m)xeunuﬁ akaa. B. I. ®ecexkoBuM, HaiteJ, YTO MJIOTHOCTH JIYHHOH aTrMoc-

2. sdobon. Suhbmg. ML, dogw., N 21
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18 Nrasa mnmepBas

Gepbl y ee INOBEPXHOCTH B 10* pa3 MeHblile COOTBETCTBYIOIEH INVIOTHOCTH

seMHOii atMochephl, a Macca BePTHKAJIbHOI'O cToa6a JayHHOU atMmocheps], ¢

L
sacebl mogo6Horo crosaba 3eMHOU

ocHoBauueM B | cM?, cocrasJjser

‘aTMocibepsl, ec/u CUHTAaTh, YTO XHMHYECKHH COCTAB STHX atmoctep onuHa-
koB. M. . Kapumos [45], coMHeBasiCb B COBEPIUCHCTBE NPUMEHEHHOTo 10. H.
JIMMCKMM HHCTPYMEHTa, OCHOBBIBAETCSt HA COGCTBEHHBIX BH3YaJIbHBIX HabJI0-
JIeHHsIX C TOMOLIBIO KOpoHorpaa M CYHTaeT, uTo atMocdepa Jlyust B 108
pas GoJee paspexeHa, ueM atmocdepa 3eman.

C Apyroii CTOpPOHB XOpPOLIO H3BECTHO, YTO IIPH H3BEPKEHHsX 3EMHBIX
BYJIKAHOB BBIAEASETCS OPPOMHOE KOVIMYECTBO T'a30B W IApOB BOJBL Ecan ato
TaK, TO, B CJIyYae CHPAaBEJIHBOCTH BYJKAHMYECKOH THMOTE3Bl MPOUCXOXKAEHHT
JYHHOTO pesbe(a, CTAHOBHTCS HeTOHATHBIM-—IIOYeMY B HACTOsILUCE BPeMsT Jly-
Ha JuIIeHa GoJee HJIM MeHee 3aMeTHOH atmocdepsl. Belb, naxe npu npet-
HOJIOXKEeHHH, YTO Ha IepBoOuiTHON Jlyne He OBIIO aTMoc(epsl, MOCHeNHSA
JIOJKHA 6blIa TOSBATHCS HA Hefl BC/IEACTBHE BYJKAHHUECKHX SIBJIEHMI. 310
KaxKyllleecsl TIPEISITCTBHE JIeTKO OObACHAETCS IPH TOMOLIH KHHETHYECKOH Teo-
PHH ra3oB, 0 KOTOPOH, CKOPOCTH HeMPePLIBHO ABHAKYIIMXCS Ta30BbIX MOJCKY
3aBHUCAT OT MX MAacChl U TeMIlepaTyphl.

Ha oCHOBAHMM 3TOH TEOPHH YCTAHOBJEHO, YTO JIsl KAXKJOro HeGecHoro
Tesa CyIleCTBYeT T. H. KPHTHUECKasi CKOPOCTb, 3ABHCsILAs OT ero Macchl 7t
NIpeACTaBSOMAs Ty NPEeleIbHYI0 CKOPOCTb, NPH KOTOPOH CHJIa TIPHTSXKEHHS
JIAHHOTO TeJa ellle CHoco0Ha YAepKHBATh HAXOMSUIAECS Hall ero rMoBEPXHO-
CTBIO MOJIEKYJIEl OT yJeTyuuBaHns. [l JIyHHOH TOBEPXHOCTH 3Td CKOPOCTH
cocTapdseT Beero 2.38 kM/cex. TemmeparypHble XKe YCJIOBHs Ha JlyHe TaKOBHI,
YTO CKOPOCTH I'a30BBIX MOJIEKYJI TaM HaMHOTO MOTYT MPEBBIIATh MX KPHUTH-
yeckue ckopoctd. TakuM o6pa3oM, CTAHOBUTCS MOHATHBIM, UTO €C/IH Ha Jlyne
'KOT1a-HHOYIb CYIIeCTBOBaIa aTMocdepa 3HAYMTENBHON TUIOTHOCTH, OHA 065-
3aTeJIbHO paccesifiach Obl B MHDOBOM MPOCTPAHCTBE BBHAY cnaboil npurAra-
resbHON cuabl JIyHbL SIcHO TakKe, 4TO MO 3TOH Ke MpUYHMHE HA Jlyne He
MOXKET CYIIeCTBOBATh W BOAA HU B MHJKOM, HH B JIEASHOM, HU B napoo6pas-
HOM COCTOSIHHH.

OzHaKo, HeKOTOphle rashl, Kak, HarpuMep, YIJIEKHCIOTE, KHUCJIOPOA H
a30T, a TaKKe H300MIyloWHil B 3eMuoOH aTMocdepe aproH ¢ aTOMHBIM BECOM
40, ©MeIOT CPEHION MOJEKYJIAPHYIO CKODOCTD okoJo 0.5 KM/ceK., BCIeACTBHE
qero, kKak ykaspaer B. T. ®eceHkos [46, 47], oHu NPH HOPMAJIBHOH TeMIle-
parype MOJIKHBI ObuIH OBl OCTaBaTbCs Ha JYHHOH TMOBEPXHOCTH NPAKTHYECKH
1o nacrosuuero speMenn. Mcxons u3 sTOro MOJOKEHH, B. I'. decenkoB cuu-
TAeT MPHUMHOM OTCYTCTBHA 3aMETHOH atMochepsl Ha JlyHe ee BBICOKYIO Mep-
BOHAuaJbHYIO Temmeparypy. Ilo ero MHeHHIO, HYDKHUE [Ipejes JIYHHOU TeM-
repaTyphl, PY BHIIGJEHHH Fa30B M3 BYJIKAHOB, JMOJIKEH 6bl1 GuITh 600—
800 rpanycos. .

W3 NpearosiokKeHHs: O TPOILIOM PaCKaJIEHHOM COCTOSHHU JIyHBI HCXOIUT
rakxe A. B. Xa6axos [19] npu u3/Io)KeHHH CBOUX B3IVIALOB 06 UCTOPUH Pas-
BUTHsi JIVHHOI MOBepXHOCTH. Pasfesisis TEOPHIO . Hapsuna, A. B. Xaba-
KOB CUMTaeT, 4To B JHaJekoM Tpouuiom JlyHa, Oymayuu packaJIeHHOH, Bpauia-
JIach BOKDYT CBOell OCH ropasjfo ObiCTpee, UeM B HACTOsIIee BPEMs. Takum
3Ke GHICTPLIM OBLIO ee ofpallleHne BOKPYT 3eMJH, T. K. Jlyna Haxoxumaach J0-
cTaTouHo 6JM3KO K 3emJje. B Ty mopy cxaTue JYHHOTO Iiapa Yy TOJIOCOB
JOMKYO GBUIO OBITH 3HAYHTe/ bHBIM. C TeYeHHeM BpPeMEHH, B pesyapTare nefi-
CTBHS TIPHJMBHBEIX CHJ, Bparenue JIyHbl 3aMeIsIOCh W BMeCTe C STHM OHa
yAansjaach oT 3eMJH. [Tocremenno JIyia ocThiBala M YMEHbINAJIOCh ee CXKaThue
V MOJIOCOB, TI0KA OHO He CTaJ0 Ype3BbiyaiiHo HE3HAUHTEJIbHBIM, KaK STC HA-
GaofaeTcst B HACTOsiIee BpeMsl. Be/leicTBAE TAKOH IepeMeHbl obmmelt HGopMH
JlyHbl, TIPOMCXOIM/IA H3MEHEHHsI H Ha ee 3aTBep/eBIlell TOBEPXHOCTH, MpH-
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"IeM, pasHble 001aCTH OABEPIVIACE PA3IHUHBIM Ae#cteuaM. [Moaspreie manku
HCIBITA/IM Pas/IOMBl B MOIUHbIE TOHSTHS, B TO BPEMST KaK B 9KBaTOPHAJBHBIX
HaCTsX NMPOH3OULIA TPDAH/IHO3HbIE ONYCKAHHS, BH3BABIIHE o6pas3oBanus 06-
-UIHPHBIX MOpeH, ONMOACKIBAIOIUX noJsioco#t Jlyny. -
, Heo6xoaumo orMernts, uto Mbicap o packa/leHHOM Havaje JIyHH Ha-
-XOMHTCSL B TIPOTHBOPEUHH ¢ TeopHeil akax O, IO. Imuxra [16] o mporcxox-
JeHHH 3eMJIM H IJIaHer. He#crBurensto, o ybexgennio O. TO. munra,
Jlyna, kak u Ipyrue Tena coHeuHOR CHCTeMBI, IIEJTHKOM 00pa30Bajach B
pouecce OGbeAHHEHHS] MeJKHX YacTHI — METEOPHTOB H, I[O03TOMY, CHa-
¥ana Obula  xologHod. Ilo O, 10. IllMuaty zns  o6bsicHenus IIPOHC-
XOXIEHHUS JIYHHOTO . | eqbeda C NOMOUIBIO BYJIKAHHYECKON THIOTE3BI, COB-
“CeM Heo0sI3aTeNIbHO 0Ty IeHHe, UTO Jlyna 6blia packaseHHBIM TesoM B Ha-
‘Hase ee o6paszosaHus, Tax, HalpuMep, depes olpeneseHHOe BpeMs mociae 06-
pasosannst JIyHbl, B|Hempax mocaenHeii JO/KHO OBIO HAYATLCH DPanfioak-
THBHOE pasorpeBaHnd], BhISLIBAIOIeE BYJIKAHHYECKHE M3BEDXKEHUS C JIABOBHL-
MH TIOTOKAMH ¥ C BOSBHHKHOBEHHEM KDPaTepos. o '
Caenyer, onuako, CKasaTh, YTO C 3TOH TOuKOH 3pemus O, 10. HImunra
- ~He cornacer B. T'. ®ecenkon ([13], *CTp. 57), MO MHEHHIO KOTOpOro pagHoax-
‘THBHBIE FPOUECCH He| MOIVIH pasBHBATbCS Ha JlyHe ¢ Takoit cwiol, yTo6H!
“OGBSCHHTb CTOJMb Pe3Koe 3aTyXaHHE BHYTDEHHel JesTeJbHOCTH, KaKoe, MOBH-
“AHMOMY, MMEJIO MECTO TaM 3a ROCJeNHHe noMMuLIRapaa Jer. Heabss, kak
YykaseiBaeT B. I'. ®ecenkos, ‘TIPH3HATb PaJHMOAKTHBHOCTD €IHHCTBEHHEIM HC-
TOYHHKQM BHYTpeHHeH SHeprim TIaHeT, B ToM uHcide u Jlynnl. Hecomuenne,
JOJIKHEl CYLIECTBOBaTh M JAPYTHe HMCTOYHMKH. Bosce OTPHUA# MeTeoPHTHOe
‘MPOHCXOXKeHHe JYHHOrO pejbeda, B. T'. ®ecenkos [13, 48], nanpumep, npu-
*XOHT K YOeXICHHIO, UTO CTPYKTYpa JIYHHOI TIOBEPXHOCTH LEJHKOM OIpefe-
VISIeTCS TEKTOHHYECKOH H, B YaCTHOCTH, BYJIKAQHHYECKOH JIesITebHOCTDIO.

Takum o6pasom, BOIPOC 0 (DH3MYECKOM COCTOSIHHH JIyHEl B MOMeHT cBo-
€ro MPOHCXOXKIEHHs NOJIYYaeT [Ba AHaMeTPaNbHO NPOTHBONOJIOXKHEIX HCTOVI-
"KOBaHUS: OJHU canaxpr, YTO B TO BpeMsi JIyHa Gbtia packaseHHBIM TEJIOM,
‘a APYrue—xOJOAHEIM. B ‘

‘OT™MerHM B 3ax.mbqenne, 4TO 06CYXJeHHe Hab.II0naTeIbHOrO MaTtepHaJa
Jao aBTOPY AAHHOK PaGOTEI BO3MOXKHOCTD, KaK 3TO YBHAHM JaJbllie, BBHIC-
KasaTb HEKOTODEIE COOGpaXKeHHs B NOJIb3Y BYJKAHHYECKOH IUIIOTe3h npo-
HCXOXK/IeHHs 0GPA30BaAHH JIYHHOH MOBEPXHOCTH.

§ 4. Pa3nnuHble METOAb H OCHOBHbIE pe3ysbTaThl MCCAEHOBAHHS
‘ \ ' JIYHHO! NOBEPXHOCTH
.

HonpoGubie cBemenus o meromax H3y4YeHHs (DH3HYECKHX YCIOBHH Ha
JIyHe HssOXKeHH B kuure H. I1. BapaGamresa [8]. B neit xe pacckasmBaercs
O IOJIyYeHHBIX NPHMEHEHHEM 3THX MeTOIOB pesyJbTatax HaGIIONEHH,

- .Onnum us3 OCHOBHBIX METOJI0B HAaG/IIOJEHHSs JIYHHOH OBEPXHOCTH JOHBIHE
:OCTaeTCsl BH3ya/bHOEe HAGJIIOLEHHE C MOMOLIBIO = TEleCKOma, Hecmotpst Ha
..BECbMa YHauHEIe TIPHMEHEHHs] Hapsily ¢ HAM H JpYrux MeTonos (dororpadus,
Anexrpodoromerpus, jazmome'rpna), HeTIoCpeICTBEeHHbIe HaG/IOeHUsT uepes
TEJIECKON C CHJIbHHIM YBeJMYeHHEM BCe ellle MOIYT AaTb HHTEpeCHBIH MaTe-
© PHaJ IJIs CYXIeHHs O QM3HUECKUX YCIOBHSIX Ha Jlyne. TosbKO nmpHMeHeHHe
STOro MeTOAa JAET BO3MOXKHOCTb DA3VIMYATh TOHKHE NeTaid JIyHH, Hejo-
CTYIHEE IS (bo'rorpaq‘?un, a 370 KpaiiHe HeOOGXOAHMO I/ H3YYeHHS Mopdo-
JIOTHYeCKHX OCOGeHHOCTe# JIyHHOro pesibeda. C momomipio BH3YaJIbHEIX 34-
/PHCOBOK COCTaBJIEHBI IIPEKPACHEIE KapThl JIYHBI, BO MHOTHMX OTHOMIEHHSIX HY-
MeM He ycTynawolude (bPTOI‘p&(l)PI‘IeCKHM KapTam.
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20 T'raga nepman

‘ OrpoMHOe 3HaueHHe HMeeT WCHOJb3oBaHHe (ororpadun A1s HaGaoAe-
nuus JIyHE, uTO ocymecTaisiercsa ¢ cepeanib XI1X peka. @otorpadus oTKpHIa
HOBHe nyTH H3ydenus Jlyub. OGIieusBeCTHH NpeuMyllecTsa Qororpadunue--
CKOTO MeTOa HaGJlofleHHs repell APYruMH Merojamu. M3 atux npenmyitecTs.

: ocoGoe 3HaueHHe AJS cejeHOrpadHu HMEIOT OTHOCHTeJbHAsi OOBEKTHBHOCTD

H JAOKYMEHTAJbHOCTh JaHHOro Merofa. POTOCHHMOK IpeACTaBasieT COGOH
JOKYMEHT, COBEpLICHHO He 3aBHCSILMH OT JIHUHBIX OLIKOOK, KOTOPHIA MOXHO-
'XPaHHTb H K HCCJEJOBAHHIO KOTOPOTO MOXHO BO3BPAlLlAaThCsS MO Mepe Ha-
JOGHOCTH, a 3TO 06CTOATENbCTBO OUEHb BaXKHO /151 OOHAPYXKeHHs BO3MOXKHBIX
H3MeHeHHH Ha nosepxHocTH JlyHbl. TyT Xe Hazo H06aBHTb, 4TO B OTVIHYHE:
oT raasa, ¢ororpadusi JaeT BO3MOXKHOCTb PacUIHPHTL 00/iaCTb H3y4YaeMBIX
Jlyueil CrEeKTpa KaK B CTOPOHY AJHHHBIX (HMH(paKpacHble JiyyH), TaK H KO-
poTKHX (yAbTpaduOoJeTOBbE JYYH) BOJH.

TlnonoreopHOe npuMeneHHe B HaGJMIONEHHSX NMOBePXHOCTH JIyHBI Haxo-
JIHT CPABHHTEJbHO MOJOJOH METOX 3JeKTpodoTOMeTpHH, O KOTOPOM MbI Oy--
ZIeM noxpoGuee roBoputh B riase III

B Hacrosimee BpeMsi HaOJIOAEHHS JYHHOH MOBEPXHOCTH IIPOH3BOASTCH
B OCHOBHOM C TIOMOILGIO BHIIIEYNIOMSIHYTHIX TPeX MHCTPYMEHTAJbHHX METOLOB
(Bu3yaJsbHBI, GoTorpaduueckuii u (oroasnekTpHueckuit). Coderas 3TH HH-
CTPYMEHTAJbHbIE METOABl C TEMH H/IH HHBIMH YHCTO acTPOdH3HYECKHMH HJIH
ApyruMy (Kak, HampuMep, MOP(OJIOrHUECKHM) METOJAMH HCCJeJOBaHHsA, MBI
MOXKeM H3y4aTh NPHPOLY MOBepXHOCTH JIyHBI ¢ Pa3sHBIX TOYEK 3PEHHS.

U3 acTpousHuecKHX METOIOB HCCJAeNoBaHHS K JIyHe mpuMeHHMBl (oTO-
MeTpusa (co crekrpodoToMeTpHel), KOJOPHMETPHSA M MOJAPHMETPHS HJH, KaK
HHOTJa TOBODPAT, GOTOMETPUSI—B IIHPOKOM CMEIC/JE 3TOTO CJIOBa.

O TeopeTHYeCKHX M IPAKTHYECKHX OCHOBax (oToMeTpuu BooOlle MOXKHO-
HaHTH CBEJleHHST B H3BeCTHBIX paborax [49, 50, 51]. O6uias TeopHA M TEXHHKA
actpodoromerpudeckux HabJnoneHuil, B ToM uyncie ® (POTOMETpUYeCKHX Ha-
6monenu#t JIyupl, omucaHsl B cooTBercrBymolledl yactd «Kypca acrpodusu--
KM H 3Be3JHON acrpouoMuu» [52], a Takxke B paGorax [53, 54, 55, 56, 57, 58]..
Bomnpockr a6cosiotTHolt oTOMETpHH MPOTSKEHHbIX HeGeCHbIX O6BEKTOB OCBe-
meHsi B MoHorpaduun H. H. Cururckoit [59]. Unrepecubie manueie o ¢orto-
METPHYECKHX HCCIeNOBaHHSIX Npupombl JIYHB MOXKHO HAHTH B CTAThAX
B. B. Ulapounosa [60] u H. Il. Bapa6auiesa [61], cHa6xeHHbix GOraThIMH CIH--
CKaMH JINTEPATYPHI.

ITo doromerpun JlyHbl, BooOlue roBops, CyIleCTByeT OrpOMHasi JHTepa-

Typa. Mul 37ech yKaXkeM Ha caMble BaXKHble, [I0 HallleMy MHeHHIO, paboTHl 1o

HCCJIENIOBAHHIO OTPAXKATENIbHON CIMOCOGHOCTH, CHEKTpAa M LBETHHIX Xapakre-
PHCTHK AeTaJjell JyHHOH nosepxHocTd. HYTo Kacaercst paGoT, BHITOJHEHHBIX HO-
NOJIAPUMETPHH JYHHOH NMOBEPXHOCTH, UM 6yner nocesimieH § 6 maHHO# pa-
60THL.

®oroMerpusi JIyHbl, B COGCTBEHHOM CMLICJE 3TONG: CIOBA, MOXKeT OBbITh:
HOBEPXHOCTHOH .M HHTerpajibHoi. ToT M Ipyro# crmocobbl MOryT AaTh omnpe-
JleJIeHHbIe JAHHBEIE O IPHPOJE JIYHHOH HOBEDXHOCTH.

[MosepxHoctHo#t doroMerpueit JIyHbl, T. €. HOTOMETPHYECKHM HCCJIENOBA-
HHEM OTJeJbHbIX HeOOJbIIHX YYacTKOB JIYHHOH ITOBEDXHOCTH, 3aHHMAaJIHCh-
MHorHe aBTOPbl. C MOMOIIBIO 3TOr0 METOJa MOXHO H3YYHTb OCOGEHHOCTH 3a-
KOHA OTPAXKeHHsl CBETa H ONPENeNHTh adb0eNo PasMHYHBIX YIaCTKOB JIYHHOH
MOBEPXHOCTH. ‘ N

Eure B 1918 r. coberckuM yuenbiM H. I1. Bapa6amressm [26, 62] ua oc-
HOBE CBOMX BU3YaJbHEIX HaGmofenil (C NMOMOIIBIO NOBEPXHOCTHOTO (HoTO-
MeTpa, NPUCIOCOOIeHHOTO K 108-MuIIMMeTpoBOMY pedpakTopy) Hax u3Me-
HeHHEM SIDKOCTH PAa3JIMYHBIX JeraJsell JYHHOH NMOBEPXHOCTH B 3aBHCHMOCTH OT
YIJIOB nageHuss ¥ orpaxenus csera CouiHua, OBLIO JOKA3aHO, HYTO KA AbIi
Ha6IoeHHbIH YYaCcTOK JYHHOH NOBEPXHOCTH JOCTHraer HauboJbllie#l 5P~
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" KOCTH K MOMEHTY HOIYHHS. D10 s/ieHHe HasuBaerex «3¢dexTom ba-

' pabawesa». Janbrefimue pHoyaaburie Rabmogesus A. B. Mapxkosa [27, 63]
TIOKa3a/i, 4TO 3TOH OCOGRHHOCTbIO OGHAAAIOT BCe RETAAH JYHHOR noBepx-
HOCTH. : - -
-, A, B. Mapkos u H. II. BapaGames [28} norom YCTAaHOBHJIH, YTO Rp-
KOCTE BO BpeMst MOJHQJIYHEA' YSaCTKOB JYHHOU HOBEPXHOCTH, OZHHAKOBMIX
1O Xxapakrepy IOKDOBA, SaBHCHT TOJBKO' OT MNOJIOMEHHS 3THX YYacTKOB Ha
Jynsom zxcke. Hp HHEE Bl JBe OCOGEHHOCTH OTPAMEHHSt OT JYHHOK

HEl TOX . HasaHweM 3akoHa DBapaGamesa-Map-

KOBa. . : .
BriocneACTBEE ITOT 3a8KOH GBUI OVIHOCTBIO NOATBepXKIAeH paboTaMH Kak
«camux H. I1. Bapa6amesa # A. B. Mapkosa [64, 65], Tak u B. B, [Mlaponosa
'[66], H. IT. BapaGamesa u A. T. Yekupau [67] n B. A. ®egopen 68].
" Teoperuueckoe mccnenopanne H. I1, Bapa6amesa u A. B. MapkoBa [28]
" fI0Ka3aJ10, YTO OGHADYXKEHHWH HMH MNOPHAOK H3MEHEHHS SPKOCTH JIYHHO#
TIOBEPXHOCTH MO ' OOBSICHHTD  NMPEJNOVIONKEHHEM; YTO [OBEPXHOCTD
-JIYHHHIX MOpe#l He IJIafKasi, a Ha060POT—H3PHTa MHOTOYHCJ/IEHHHIMH MEJKHMH
yray6nerusmu. K TakoMy ke saxkmouenmio npunuia: B. B. Hlaponos [69],
TIPEABADHTEILHO paccMOTpeB modyueHHne uM # B. C. KyseGakuapmm:
‘oroMerpuuecKne HabMIOAEHHS PA3HBIX 3EMHBIX MarepHaJIoB, C TOYKH 3PEHHS
. CpaBHeHHst C JYHHOR moBepxHocthio, A. T. Uekupna [70}—na ocHoBe cBoux
#a0moneHuA Hax M3IMeHeHHeM OJecKa HCKYCCTBEHHBX LIapPOBHIX NOBEPXHO-
‘cTell B 3aBHCHMOCTH DT yraa ¢asu H B, A. ®enoper [68}—Ha ocHoBe cBoEro
‘GoraToro Marepuaha ¢potorpaduueckux” HabmoneHul merased MOBEPXHOCTH
JIynw B pasHbix ¢asax. : :
3aBHCHMOCTH M3MeHEHHs SIPKOCTH PA3VIHYHBIX YYaCTKOB JYHHOH IOBEpX-
" 'HOCTH OT yriia $asu H OT yI/IoB NameHus u OTpaXKeHHs, GHIIH MOJyYeHH
. Takke B. T, ®ecenkoBum, H. M. Illrayzge u I1. IT. [Tdpenaro [71], Bucaumue-
“Hycom [72], Benerom![73], Snukom [74] u np.
‘ ‘Oco6o Hamo ormeruts paGomy A. B. Mapkona [75], BLINOJIHEHAYIO B
- AGacrymaHcKofi acTpodH3uuecKoit 06CepBaTOPHH—BIEPBEHE HA OCHOBE TOU-
HbIX +OTO3NeKTPHYECKHX Habmonenuil. Cpefn APYrHX BaKHBIX BHBOLOB B
nocJIeiHed pa6oTe NPHBONHMTCA Clefylolliee 3aKTIOYeHHe: TaK KaK NovIygYa-
eMule mas JIyHE K03 dHIHeHTH SIDKOCTH He JAIloT, H3-3a HEPOBHOM ee IO-
BEPXHOCTH, PeaIbHOTD 3HAYeHHs OTparkaTeJbHOH CIIOCOGHOCTH HeTadelf, TO
"HeOGXO/UMO CHaYa/a IPOBECTH ONpefejeRHe CTPYKTYDH HepOBHOCTEH JIVH-
HOHl NMOBEPXHOCTH, a 3aTeM yXKe NPOBOAHTH CPABHEHHS OTPakaTeJLHOH CIO-
CoGHOCTH ZeTaselt JIyHH C 3eMHHMH OGBEKTAMH. _ o :
" H. Il Bapa6ames'u A, T. Uexupaa [76] cpasruan 3aKoHH OTPaKEeHHSA
<BeTa OT IIOBEPXH JIyHH ¢ 3aKOHaMu JJIs HCCIEAOBAHHREIX HMH Pa3JIMIHBEIX
3eMHHX nopoA. OHH YCTaHOBHJIH, YTO MOBePXHOCTb JIYHH upesBHYAfiHO mO-
pucta: [ToyueHHNe KpHBHE OTPaKeHHS CBETa OT JIYHHON MOBEPXHOCTH H OT
3eMHHIX NOPOJ nqu} BCEro COIVIaCOBANIHCh MeXAy Co6GOf IJIT MaTepHaJIOB,

JIOKDHITHX OCTPOKpHEUHHMH oGaoMkamu. Ha srom ocHoBammu aBTOphl 3aK-
JIOYHJIH, 9YTO MOBEPXHOCTb JIYHH HO/KHa GHITH NMOKDPHITA OGJOMKAMH ByJI-
KaHHYECKHX MOPOJ, MM MHOrOYHC/IEHHHIMH [MEPECeKaloMUMHC TPelHHAMH,
TNOBHAUMOMY, BHI3BAHHBIMH 3HAYHTEJBHHIMH KOVIEGAHHAMH TeMIePaTypH.
_ A. T1. Bopucosa [82], 115 cpaBHeHHst OTpaXKaTe/IbHOM CHOCOGHOCTH 3eM-
HBHIX TOPHBIX NMOPOA H JIYHHHX OOBLEKTOB, MpHMeHHTa mpexyoxennsii H. H.
"Curuuckoit 1 B, B. lllaponosnM [83] crarucruuecknii Meron, Oua TpHILIA
- K BHIBOLY, YTO IS KaXJIOro BHAa FOPHOH MOPOAH MOXHO .10A06paTh OT-
 AeJIbHbE 00pA3LH, MOAXOAALLHKE O 3HAYEHHAM Ko3dduuuenTa sipkocTH K JIyHe.
'Ho no cpemnuM xapakrepucrukaM Heabsst ynoao6utb JIyHe HH  OfHH u3
BHJIOB TOPHBIX TMOPOX, MOCKONbKY JIyHa TeMHee BCeX M HaeT MEHbLIIYIO HHC-

e o i L b S 4t Wi
-
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nepcuio Koddduimenta sipkoctd. bogiee npyrux npubaunxaercsa kK JlyHe rpyn-
Ila OCHOBHBIX H yJbTPAOCHOBHBEIX MAarMaTHYECKHX NMOPOJ, AJsI KOTOPHIX TaKXKe -
XapaxkTepubl TeMHAasi OKpacka W He(oJbllasi JUCIEPCHST CBETJIOTHL.

- B. A. ®enopent [68] TakXKe NpHILIA K BHBOLY, YTO K JYHHBIM KPHBLIM
OJIMKe BCEro TMOAXOAAT KPUBBlE U3MEHEHHs SIPKOCTH IIOBEpXHOCTedl ¢ ocTpo-
KOHEUHBIMH HEPOBHOCTSIMH H IOBEPXHOCTEH, MOKPBLITHIX TPEIIHHAMH C HaK-
JOHHBIMH CT€HKaMHU.

bBospmoii MaTepruai (pOTOMETPHUECKOTO HCCAEJOBAHUS €CTECTBEHHBIX U
WCKYCCTBEHHBIX 0Opa3sOoBaHMil, HA OCHOBE CPABHEHHSI C KOTOPHIM MOXKHO 6y-
JeT CYIUTb O (DH3HYeCKHX CBOHCTBAX JIYHHOH MOBEPXHOCTH, NPHBEJAEH B
pabore H. C. OpJiosoit [77], BrimoJiHeHHOH B oTOMeTpUUecKol JabopaTopHu
ActpoHoMuueckoii oGcepBaTopud JIEHHHIPALCKOTO IOCYAAPCTBEHHOTO VHH-
BepcuTera.

B. B. Illaponoe u H. C. Cuirunckas [78] mpousBe/u, IpHMeHeHHEM Me-
TOAA a0COMIOTHON STPKOCTH, aGCOMIOTHEIE BH3YaJbHBIE M3MepeHHss KO3 duiu-
enra gpkocTH okoJo 100 06bekToB JyHHOH MoBepxHOCTH., OHH ONyOJHKOBAJH
TabMuubl ¥ rpa@uKy H3MeHeHHst KOdGbGHUIMeHTa SIPKOCTH M T. H. SIPKOCTHO-
ro ¢akropa B 3aBucuMOCTH oT gartel HaGmiogeuus. H. H. CeitrHckas,
Ha OCHOBe 3TUX HabJIOfeHHH, UCXOAs U3 3akona bapabGamera-MapxkoBa, co-
CTaBUJa CBOAHBIM KaTaglor SiPKOCTHOrO (pakropa AJs peasbHO HabGJII01aeMOr0O
cpennero noanoayuus [79]. TonbiTka cocTaB/eHHS TakOro ke Buaa ¢hoTorpa-
(rueckoro xkarasora Owuia caedana pamee JI H. Paminosoit [80]. Hemasuo
H. C. OpJsoBa ony6iukosasa padory [81] B KOTOpoH oHa MPOBOAUT ONBIT
COCTaBJICHHS KATaJOra OTpaXareJbHOH CHOCOOHOCTH JIYHHBIX OOpa3OBaHUMN
IIPH MCTHHHOM TIOJTHOJIYHHHY.

B wHacrosiiiee BpeMsi CUHTAeTCsl YCTAHOBJEIHLIM, 4TO cpefiee aabnGeno
«JIyasl pasro 0.07 (A1s1 OTNeTBHBIX 00BeKTOB 3HAUCHHE 3TON BeJTHUHHBI JI0XO-
nur a0 0.10—0.13). Caeposareasno, Jlywa norgoutaer 93 % csera, namaw-

‘mrero Ha Hee or Counua. [To3TOMY e€e HOBEPXHOCTD SIBJISIETCS TEMHOLBETHOR
H TYCKJIOH.

Hurerpanthast doromerpust JIyuer, T. e. uaMepeHue Hiecka HiId oOIIero
KOJIMUeCTEA CBeTd, OTPAXKEHHOTO OT Beell BUAMMON B MOMEHT Hab/I0feHUA
HOBEPXHOCTH JIVHBI, JaeT BO3MOXKIOCTb MOJYYHTL AOCOJNIOTHOe 3HAadeHHe
HHTEHCHBHOCTH JIYHHOTC CBeTa, BLIPAKEHHOEe B 3BE3[IHBIX BeJHYHHAX. IJTOT
YK€ MeTOj TO3BOJISeT MOJYYHTh TOCTOBEPHYIO KPHUBYID H3MEHeHHs JYHHOrO
CBeTa B 3ABHCHMOCTH OT yria dasbl M BednduHy nosyuaemoit or JIysel oc-
BCLICHHOCTH, BHIPAXKEHHYIO B JIOKCaX.

MHOTOUHCICHHBIMY  BH3YAJIbHBIMA HaOMIOMEHHTVH  YCTAHOBJICHO, YTO
Greck JIVHEI BO BpeMsl NOJHOXYHHS cocraBiser —127 55. 3Hauenue sTof xa-
PAKTepPHCTHKY, HAHZEHHOe B NOCJIe/Hee BPeMs E. K. Hukonoeoi [84], ¢ npu-
MerenneM (DOTO3JEKTPHUECKOH YCTaHOBKH, B (DOTOBH3YasbHOM CHCTeMe OKa-
3aJi0cb paBHEIM —12."67. Portorpadudeckas 3se3/iHasd BeTHIHHA Jlyuer, on-
penestennas no Habmogenusm Kunra pasusiercs —117" 37. Tlosromy o6vIY-
HbIH TOKas3aTeqb HBeTa s JIyHBl npuHuMaercsi.pasubiM -+ 1."18. 10 yKka-
3bIBAaET HA TO, YTO JYHHAS TOBEPXHOCTh B oOmeM ceporo ipera. OHa uMeeT
cnabeiil KpACHOBATO-XKeJThIH MW KOPHUYHEBATHIH OTTEHOK.

SunaueHust 6jecka JIVHH B 3Be3QHBIX BeJMYMHAX #M(, B 3aBHCHMOCTH OT
yraa (asbl % MOKHO TOJYYHThb MO CJIeAYIOUHM (opMysaM:

m= —12,55+4-0.m024% (roraa —60°=a<0") (4.")

me== —12.m55}.0.m030a (roraa 0°< &< 4100, (4.2)
BeBeeHHbM Peccesiom [85] u3 oBpaboTkn uM HabmogeHHd psga Habuaoaa-

testell. HeGonblmasi acuMMeTpHs, Koropasi OydeT HMMeTb MOCTPOEHHAast MO
dopmytam (4.1) (pacrymas Jlyma) u (4.2) (yGwBawomas Jlyna) kpupas

n
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|
- M3MeHeHHs OJiecka, ob;mcmerca HEpaBHOMEPHHIM pacrpefe/eHHeM TeMHBIX
‘ISITeH Mopel Ha BOCTOUHOMN M 3allaHOH YacTsx JIYHHOTO JAHCKa.

s BBIpaXKeHHs B JIIOKCAX OCBEIIeHHOCTH oT JIYHHI, BO BpeMs HOJHO-
¢JIYHHsI, YIOTPeOJsieTCsE T. H. CBETOBAasl JIYHHasl MOCTOSIHHasi. DTO €CTb OCBe-
LeHHOCTD, CO3/aBaeMasi JIydaMH NoJHOH JIyHbl HAa HOPMAJIbHOM K HEM ILIOC-
KOCTH, OTCTOSTIIeH OT JIyHHl Ha BeJHYHHY GOJIbIIOH MOJMYOCH SJLIUICA JIYHHOH
op6urhl mpH cpexHeM paccrosinud 3emun or Cosnna. O6liee cpeqHee 3Ha-

. YeHHe CBETOBOK JIyHHJ%ﬁ TIOCTOSIHHOH, BBIBEJAEHHOE H3 HECKOJBbKUX Onpeiese-
Hu#t [60], paBHo 0.306 mokca. '

Cnempo@orome'rlbnqecxoe H KOJODHUMETPHUUECKOe H3MepeHHsI II03BOJS~
IOT OIpefe/IATh alb0eo PasIMYHBIX YYaCTKOB IIOBEPXHOCTH JIYHHI B PasJuy-
HBEIX JIyYax CIEeKTpPa, a TaKXe H3y4yaTb LBET MOPOJ, MOKPHIBAIOIIHX JIYHHYIO
NOBEPXHOCTh, T. €. H3y4aTb CBOMCTBA JYHHHX 00pa3oBaHMil pasHOH MoOpQo-
JIOfHYECKOH CTPYKTYDEL. o :

TTo muenmo A. B. Xa6akosa [19, 86] upeTHbie OTTeHKH Ha IOBEPXHOCTH
‘JIyHbl MoOryr OBITb CBSI3aHBL C pacIpefieleHHeM COeIMHEHHH »Xeje3a, Kak
310 Habaomaercs Hal3emuse. OH Mokasas, YTO IPHMEHeHHe UBeTHO#H (oTo-
rpadun naeT BO3MOXHOCTb H3yuaTh pacrpefeieHde Ieera no JIywme. A. B.
-XabakoB CUHTaer, YTO Hapsdy C TEMHBIMH 3eJeHOBAaTBIMH IopojaMu Ha Jlyne
IOJKHBL GbITH TEMHBIG KPAaCHOBATHIE MATHA H MOJOCH. OTH KPaCHOBAaTHie OT-
TEHKH, TOBHIMMOMY, $IBJISIIOTCS PE3YJbTATOM XHMHYECKOro. BLIBETPHBAHHS H
OKHCJIeHHS, BCJIeJICTBHe BHIIEJIEHHst ra30B IpPH HM3BepXKeHHsX. B BecbMa Ja-
JekoM mpountoM JIyHa, HaBepHOe, HMeJda OUYeHb Da3peXeHHy0 armocdepy,
a TakXe Ha Hel, BEPQATHO, MOXKHO OBLIO BCTPETHTb CJebl BOAHI, ONHAKO
BIIOC/IEJICTBHH BCE TO PacCesiioch M yXKe AaBHO orcyTcTByeT. Ilo kKomopumer-
PHUECKMM H CHeKTPO(OTOMETPHYECKMM H3MEPEHHsIM, pPaccCMaTPHBaeMBIM
C TeOJIOTHUECKON TOUKH 3pEHHs, MOXHO CYAuTh no yGexmenuio A. B, Xa6a-
KOB2, 0 CpaBHI/ITeJIleI[X BO3pacTax JyHHHIX 06pa3oBaHHil. MHTepecHB MBbIC-
au A. B. Xa6akoBa o mepcreKTHBaxX NPHMeHeHHst CIEeKTPaJbHOTO aHAJMHM3a IIO-
BepXHOCTH JIYHH B CBH3H C SIBJIEHHSIMH JIOMHHECIEHIHY MHHEpPaJoB B VJb-
tpaduovieToBrix aydax. [TockombKy moBepxHOCT JIVHEI He 3amrmiieHa o6o-
JIOYKOH aTmochephl, JyHHBlE HOPOAbI MOJIKHBI MOABEPraThbCs HEMPepHIBHOMY
HHTEHCHBHOMY 00aydeHuio yaprpaduonerosbiMu jgydamu. Ho, Tak xak, mis
MHOI'HX 3eMHBIX IIODOJ XapakTepHo (QJyopecuupoBanue u ¢ochopecuyupoBa-
HHMe TOJ NeHCTBHEM YJIbTPA(HOIETOBRIX H KAaTOMHBIX Jyued, TO TIATeJbHOE

\ CIHYEHHe CIIeKTPa CBeTa, OTPaKaeMOro JIyHHOH ITOBEDPXHOCTBIO, C TAKHM /I
; 3eMJIH, MOXKeT JaTh MHTEPECHBle JaHHble O CBOICTBAX NMOPOX, YCTHJIAIONIMX

HOBEPXHOCTb JIYHBIL | .

ITepBrie BBICKA3LIBAHHUS B II0JIb3Y HCIOJb30BAHHS! CleKTpodoTOMEeTpHYe-

CKHX HaGmiofeHH#l /I M3YYeHHsl JIYHHOH TOBepXHOCTH mpHHajmexaT ®. &.

IMerpyiuesckomy [24, %7]. OH Xe MOCTPOMJ CHeNHaNbHBIH CcleKTpodoToMeTp

AJs Takux uened [88], Ho, BceacTBMEe HeGIATONPHATHHIX IS HAYYHBIX HC-

c.neﬂosz{Hnﬁ 06CTOSITeIBCTB TONO BPEMEHH, He CMOT BHITIOJHHTh CBOMX Ha-

MepeHHIt. 1

B panvHeiiniem, ONBITH H3MEPEHHUS IBeTa JIYHHBIX AeTaJell ObIM IpOBe-

JeHbl PSIIOM aBTOPOB, HO BOIIPOC O CTEMeHH LBETHOCTH OTJeJbHBIX YYaCTKOB

JIYHHOH TOBEPXHOCTH JO CHX [OP He pellleH OKoHYareJbHO. PasHble aBTOPHI

TNPHUXOAAT K Pa3HBIM IIPOTHBONOJIOXKHBIM 3akioyeHHssM. OfHH cuuTalOT, 4YTO

pas/inuKs OKPaCKH Ha JIyHHOM JXHCKe OYeHb MaJbl; ApYrHe NMPHXOAST K y6ex-

| IeHHI0, YTO OHH JOBOVIbHO 3HAUHTEJbHHI.
Tax, nanpumep, Il A. Tuxos [89, 90] nauen dororpaduueckum cro-
co6oMm, uTo uBeTHocrb;OTneanblx TOUEK JIYHHOH MOBEPXHOCTH B CIEKTPAJIb-

woii wkane Jexutr or] K2 mo MO. Boabmyio pasumny (or F8 no K1) B

npeTax JayHHBEX getaje noayuun H. IT. Bapa6aures [91], Ha ocHOBaHuM cBOHX

I
: .
- ot s ULt 5 i s i - . .
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dororpaduif, CHATHIX 4Uepe3 ceeTodubTpbl. dra padora OblJIa BHIIOJHEHA
.Ha OuYeHb BBHICOKOM—IIO TEXHHKe —YPOBHE.

B MpOTHBOMOJOXKHOCTE 3TOMY 71. H. Pamosa [80, 92], npoussens 00-
IIMPHBE KOJOPHMETPHIECKHE Ha6JIO[eHH)s, MPHILIA K 3aK/A0YeHHIO, JTO Ha
IOBePXHOCTH JIyHBI HeT SICHO BbIPaXKEHHBIX LBETOBBIX kouTpacroB. B gact-
HOCTH, 110 BH3YyaJbHbIM HaOJII0JICHHAM J1. H. Pagnosoii [92] momyuaercst, 4T
CTIeKTPaJlbHBIH KJIACC PasHBIX JYHHBIX o6pa3oBaHuil Kojefsiercss B Mpejeiax
or GO no G5. Ee dororpaduueckre HaOMONCHHAST [80] mator mmanason ot F9
5o G7. Mo pesyasraram JI. H. PajyoBoii MaTepHKH UYyTb KpacHee, 4eM
MOp$i, B TO BpeMsi Kak HaOJI0JIeHHs H. I1. BapaGamiesa nmokaseBaioT Gojee
3eJIeHOBATHIHl OTTEHOK MAaTePHKOB 10 CPaBHEHHIO ¢ MODAMH.

Ha ocuose ¢oTO3/1eKTPUYECKHX HaGMIOIeHAN HECKOJIbKHX JYHHBIX 00Db-
ektoB B A6actymanx A. B. Mapkos {75, 93] ycraHOBHJI, 4TO AHAMa30H 1BeT-
Hoctd Ha JlyHe 6JiHKe BCero COOTBETCTBYET [HAMa30Hy I ¢dororpaduyeckoMy
npomepy H. Il. BapaGamesa u B CNeKTpadbHON IIKaJje JIEKHT B Mpefesax
F9—K2. : '

Haxkonen, ¢otorpaduu JIyHbl, TOJyYeHHBle B TOCIELHEE BPEMS H. IL
BapaGaniesbid, A. T. Hexupao#t u U. K. Kosasem [94] B XapbkoBe, uvepe3
cBeTO(HJIBTPEl (HA [BETHOH ILJEeHKe), NOKasaJjy, 4To Ha JIYHHOI1 - TIOBEPXHO-
CTH BCTpeYaloTCsl caMmble Pa3HooGpasHbie OTTEHKH, OXBATHIBAIOULAE pasnuy-
Hble 06JacTH ClIekTpa. ODTO IOATBEPXKIaeT pesyJ/bTaThbl onpeneseHHi 1Be-
To Ha JIyHe, clelaHHbIX paHblle H. I1. Bapa6amersm [91], T. A. Tuxo-
seiM [90] u A. B. Mapxkosnim [75, 93].

[lo muennio H. I1. Bapa6amesa ([13], ctp. 311, [94]), manuume BecbMa
pasHOOGPA3HbIX OTTEHKOB HA JIYHHO! MOBEPXHOCTH DEAJIbHO, HO OH CYHTAET
HeOﬁXO‘]lHMbIM THIATEJbHOE KOJHYECTBEHHOE H3MepeHHue 1BeTa BO MHOTr¥uX
o6acrax JIVHBI C LeTbl0  OKOHYATeJNbHOTO YCTAHOBJICHHS ~ HHTEHCHBHOCTH
IIBETOB, UTO WCKJIOUMTEJbHO BaXKHO JUIsl PelIeHHs 33134 KOCMOTOHHH [94].

H. H. Curuackas 1 B. B. IIlaponos [83], maoGopot, onupasch Ha Ha6-
gmonenus JI. H. Panmosoit [80, 92], cuuTaior yCTaHOBJEHHBIM, 4TO IIBETOBHIE
pasnuus Ha JYHHOM JIUCKe HHYTONKHBI. :

Takum 06pa3oM, TOJIYyUaeTCs IIPOTHBOpeyHe, KOTOpoe IO B. B. Illapo-
uosy ([13), crp. 302, [95]) oObsicHsieTcst TeM, 4TO omUGKYU JH0BOro H3MepH-.
TeJBbHOrO TPOLeCcca Bcerna IMpeyBeqHUHBAOT MOJMyYaeMble Dasindhs IBeTa.
D10 NPOMCXOHT MOTOMY, UTO K HCTHHHOW HWMCIEPCHH LBETOBBIX SKBHBAJCH-
TOB 06aBAAlOTCA Caydalinbie morpelHocTH Habonenus. Kpome  Toro,
OMMOKH JOJKHBl HAKOILIATbCs Giarojapsi HeTOYHOMY OTOXKIECTBJACHHIO HIH
COBMEIIIECHHIO M3MepseMbiX AeTasleil IPH MOBTOPHHIX HaG/MIONeHHsIX, B caydae
yero pasJHuksa B anbbeqo H3MepseMbIX nerajiell ZalOT JIOXKHEIE Pa3jivdyus B
nBetax. Ha ocHoBe 31oro o6bscuenusi B. B. IllapoHoB cyuTaeT, 4TO AHUCHEP-
CHA IIBETOB Ha JIyHHOﬁ TTOBEPXHOCTHA HPQYBEJIH‘{eHa, a He HDEYMeHbIHeHa aa-
xe v JI. H. Panmosoit [92], npuMensiBiIeli MeTOM TPSiMOi BH3YaJIbHOH KOJIO-
PHMETDPHH.

KoJIOpHMeTPHUECKHMH HCC/IeIOBAHUSIMH JIVHHOH TIOBEPXHOCTH 3aHHMa-
mmch Takke B. I'. ®ecenkos [96], Kunen [97]. Bubsuur u Meinep [98],
Mute u 3eerepr [99] u mpyrue. PaccMoTpeHue BCEro CyUICCTBYIOLLETO Hab-
JIOATebHOrO MaTeprasa, 1o HalleMy MHEHHIO, 3aCTaBJsier CKJIOHHTHCH B
CTOPOHY YGeX/IeHH:s B HAJHUHH 3HAUMTEIBHBIX HBETHHIX OTTEHKOB Ha TOBEPX-
HOCTH JIVHBI, ONHAKO HEOOXOIHMO MPU3HATDL GoJibllIoe 3HadeHue HajbHeHIInX
TIPellH3HOHHBIX KOJOPHMETPHUECKHX H3MepeHHH IS OKOHYATeNbHOIO PellleHHs
3TOro BOINpOCA.

C 5TOH eJbI0 HaM TIPeACTaBJseTCs OUeHb HHTEPECHBIM — TIPOH3BECTH
CIEKTPOYJIeKTPOGOTOMETPHEECKHE H3MepeHus psiia JYHHBIX o6wekToB. [lO-
no6Hble HAG/IOJeHHsT MBI HaMepeHbl OpPraHu30BaTh B OynyleM, HCro/b3ysd B
KayecTBe IHCHeprupylolilel CHCTeMbl MOHOXpOMATOD, a pHankaTopa—QoTo-
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BJIeXTPOYMHOXKHTE/b; MHTAIONIeH ONTHKOR MOXeT CAYXKYTh JOCTAaTOTHO JUIHH-
HooXyCHBIH - , naomui Goabmoe H3oObpakesnne JIYHH C MEAKHMH
JBETansAMR, KOTOpHE JIErKo MOXHO Gy/JeT OMECTHTh Ha IIEJH MOHOXpOMaTopa.
Hexorgpuie HaGmoaateny [91, 92, 98, 100] menasH ONLITH CPaBHEHHA
' OBBIX OTTEHKOB JYHHHX 06pasoBaHHi C TAKOBHMH JJS
3eMHBIX TOPHHX NOPOX M NHTAJHCH ONPENEHTb — H3 KaKHX NMOPOJ COCTORT
JYHHAS TOBEPXH . « : : ,
" Tlo H. Il Bapa6amesy [91] cBeratie obnactd JIyHH HMeIOT LBeT, Hau-
Gonee GAK3KO NOAXOMAUIMME K LBETY IIMH H MECYaHBIX NMOPOZ, a uBer TEMHBIX
.06pasoBaHnll el GAHIOK K LBETY, TEMHBIX BYJKAHHYECKHX J1aB. Mo J1. H.
" Papnosoir [92], u3 HccIeflOBaHHBX €i0 3eMHBIX FOPHHIX NOPOJ, K Jyne Gnuxe
BCero TONXOAST 4IJIMT C MOJMGIEHOM, Cépa M OTYACTH - KPYTIHO3EPHHCTHIH
crenur. H. A. Bynnuxosa [100], npuMenHs ynoMsiHyTHI# BhHIe CTaTHCTHYE-
cxult meron [83], nmposesa cpaBHeHHe MeXJy €o060#l 1BETOB 3eMHBIX NOPHBIX
nOpPOA B JIYHHHX |0OBEKTOB M NPHINIA K 33KIIOYEHHIO, HTO JlyHa ropasno
GoJlee ONHONBETHA, YeM KaKaf-TH60 U3 H3yYeHHHX el0 I'pYNIl 3eMHHIX FOPHHX
nopox. Hanmenbigedt nucnepcuedt usera, no H. A. Bynuukoso#, orindaercs
TPYNNa OCHOBHHIX H YJIbTPAOCHOBHHIX MarMaTHYeCKHX TOPOIL. 3ro obcros-
renpereo maso noson H. H. Curuuackoit [101] npi3sHaTh BO3MOXHBIM HaJIHYHe
‘Ha JIyHe Takoro poxa nopox. o

HmeroTcst M ApyTHe BHICKAa3bBaHHS O BO3MOXHOM COCTaBe JIYHHO# KODHI,
OCHOBaHHbie Ha (HOTOMETPHYECKHX (KaK MBI yXe BHIEJH BHIIE) H KOJIODH-
‘MeTpHUYecKHX Ha6JIIOAEHHAX, HO HaXO CKa3aTh, 4TO 3aKOHHOCTb TAKHX CyXK-
AeHH NOKa elHe| SABJSETCS HPEAMETOM AHCKYCCHH.

Jlesnio B TOM, 4TO BCSIKHE CYXJEHusi 0 neTporpadHyeckoM CoCTaBe JYHHOH
JI0BEPXHOCTH OCHQBHIBAIOTCS Ha TPEIOJOXEHHH, UTO BepXHHe CJIOH JYHHOH
KOPHl COCTaBJAIOTCSH H3 OOHaXKEeHHHIX CBeXHX FOPHHX TMOPOL. A HexoTopbie
-apTOpHl, KaK Hanpumep, H. H. Coirunckast 1 B. B. Illaponos [83], Brickasaiu
‘MHeHHe, YTO NOBEPXHOCTb KOPEHHBIX FOPHBIX TOPOJ, BCJIENCTBHE PA3HBIX NPH-
9HH, He MOIVIa COXPAHHTbC B HEH3MEHHOM BHIe JO HACTOSIIErO BpeMeHH.

" DTH aBTOPH NpPEANOJaraioT, 4To JyHHasl NOBEPXHOCTb JOJIKHA OHITb MOKPHI-
Ta MOBEPXHOCTHOH IUIEHKOM KaKHX-TO NepepabOTaHHLIX MPOIYKTOB, oOmpee-
JISIOMMX HAGMI0NaeMYI0 HaMH SIPKOCTb M OKPACKY JIYHHBIX 00pasoBaHHM.

A. B. Mapkop [102] cuuraer, yTO IOCKONBKY HMelOTCH 6oJbllIHe PACXOXK-
JIeHHsT MeXAY PA3HHMH ONpeNeJeHHsIMH LBETa OAHHX H TeX Ke OODBEKTOB
JIyHH B KpOMe TOro, TaK KaK Aaxe CAMBIA GOJBINOH, MOVIyIeHHBIH M3 Hal-

~ JIOmeHu#, IMANa3H ‘pasHYKi 1BETOB JYHHHX AeTaiel [75, 91] nokaseBaer,
“YTO JIYHHAst TIOBEPXHOCTb, N0 CPaBHEHMIO C 3eMHOH, 00jaZiaeT 3HAUHMTENbHO
‘MeHbIIell IBETHOCTHIO, HCIIOJIb30BaHHE IBETHBHIX XaPAKTEPHUCTHK IJIf pacrnos-
HaBaHHA JYHHHX TOPOJ B HacTonlee BpeMs MaJjo noxxoxsme. Haro, ofHa-
‘KO, CONIACHTLCS g A. B. MapkoBbIM B BOTIpOCE O HEOGXOAMMOCTH TIPOJOVIKe-
‘HHA NPENM3HOHHOH KOJIOpMMeTPHH jerajed JIyHeL / -

Ouenb MHOTQe B ejie M3YUeHWs NPHPOAE M HCTOPHH JYHHOTO pesbeda
JlaeT 3aHMCTBOBAHHHIA M3 reoJIorHd MOPGhOIOrHYeCKHi MeTOZ. Xopormree cBu-
JIeTeIbCTBO CHPABEIHBOCTH 3TOTO YTBEPKAEHHsS! COUEPKHTCH B KHHre A. B.
“Xa6akosa [19], rie mpuBefeHH BecbMa - HHTEPECHBIE Pe3yJbTATH, KOTOpHE
MBI yXe 3aTPOHYHH H NOIpoGHee PacCMOTDHM HUWKE.

Jlnst onpeeeHns: XoIHIetTBa TEIUIOBOil paMALMH, H3JIyJaeMo# JYHHOH
“TIOBEPXHOCTHIO, NPHMEHSIOTCS PaJHOMeTpHYeCKHe IpuGOPHI: TEPMOIJIEMEHTH,
Gonomerpsl B pamHoMerps. C moMouIbio HaGJoNeHHH, TOVTYJeHHBX 3THMH
npHOOpPaMH MOXHO TAKXe CYAHTh O TeIIONPOBOAHOCTH TIOPOL, M3 KOTOPHIX

 «COCTOHT JiyHHas NOBEPXHOCTb. YCTPOWCTBA DAaXHOMETPHYECKHX npuGopoB U
CTIOCO6BL UX MpHMeHeHHs AJIsi H3yueHHs HeGeCHHIX Tell (B wactaocru ¥ JlyHnt)
" onmcanu B pa6otax M. C. 3eabuep 1 A. B..Mapkosa - ([52], r1. XXVI) n
" "H. T1. Bapa6aiuesa [8]. ,
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Honyckas, urto JIyHa mnpexcrasisier coGoii aGCOMIOTHO uepHOE TeJIO,
MOXHO C IPHMeHeHHeM YyBCTBHTEJBHOTO TEPMO3JIEMEHTA, HOMEHIEHHOTO B
oKyce Teseckomna, ompeieuTh TeMIepaTypy JYHHHIX 00bekToB. UMeHHO Ta-
KHM MeTOJOM OBLTO YCTaHOBJIEHO, YTO TEMIIEPATypa JIYHHOH IIOBEPXHOCTH Me-
nsiercst, B cpeaem Ha 280° or moiHodyuus (390—400°K) mo HOBouyHHS
(110° — 120°K).

Eme Gosee peskoe, B cMbiCjie CKOPOCTH, KoseBaHHe TeMIIEPATYPHl JYH-
HOt IOBEPXHOCTH HabaiofaeTcss BO BpeMsi 3arMeHuit. Tak, HampuMep, H3Me-
pAsi MH(MPAKpPaCHOe H3JyueHne JyHB C MOMOIIBIO PajHOMeTpa BO BpeMsi
NOJHBIX JYHHBIX 3aTMeHH# B 1927 u 1939 rr., ITerur u Huxkonscon [103]
HALWJIHK, YTO MAKCHMAaJbHOE NajeHHe TEMIIEPATYPLL 332 OYeHb KOPOTKOE BpeMsi
OT He3aTeMHeHHOH IO mosy3aTeMHenHo# JIyHbI, cocras/iser mpuMepuo 200°.
[Tanenue Temmepatypsi B 1927 r. B TedeHHe TONBKO OHOTO yaca, COCTaB-
Jasto 150°,

Takoe ObicTpoe u3MeHEHHe TeMIEpPAaTYpPhl CBHIETEJbCTBYET O TOM, 4YTO-
TEIVIONPOBOAHOCTD HAPYXKHBIX CJIOCB JIYHHOH MOBEPXHOCTH NOJMIKHA  ObLITh
OueHb HH3KOH. JTO ellle pa3 ykaseBaeT Ha o6Hapyxennyio H. II. Bapaoba-
IIEBBIM H JPYTHMH COBETCKHMH Y4YeHBIMU CHJBHYIO MOPHUCTOCTb JIVHHOH IO-
BEPXHOCTH.

JIyna nomxna GbITH MOKPHITA MaTepHANAMH BPOJe BYJIKAHHYECKOrO Ier-
14 W IIEM3bl, HO HH B KOEM C/Iyuyae—MACCHBHBIMH TOPHBLIMH MOPOZAMH, KaK
HarpuMep rpanuToM, 6asanstoM u T. 1. [loBepxHoctHble con JIyHEL, BeposiT-
HO, MeCTaMu pasMeJibueHbl JO IBUIEBOTO COCTOSIHHUSI, BCJIEACTBHE UYero mepe-
Jlada Temja MPOU3BOIMUTCH MMYyTeM H3JNYYeHHs Uepe3 NPOMEeXYTKH MeXIy ua-
CTHLAMH, a He HyTeM TemIonpoBoAHocTH. [103TOMY BepxXHMe cJIOH JTyHHOMN
TIOBEPXHOCTH OCTBIBAIOT OYeHb GLICTPO, B TO BpeMS KAK HUKeJeKALIUe CJOH
XOpOILIO COXPAaHSIT TeILIO.

DaKTeI, CBULETENBCTBYIONIHE O TOM, YTO Jlyna usnywaer kak aGcosmor-
HO 4YepHOe TeJso, GBIIH KOHCTATHPOBAHBL TAKKe A JLeJeM [104] na nat-
JIONCHHUSIX HaJl TeIVIOBBIM H3JYUEHHEM JYHHOH IOBEPXHOCTH.

Onpenenenre Temmeparypsr JIyHHOM MOBEPXHOCTH BO3MOXKHO TaKKe HC-
clenosaHnem pannousiydenns Jlynel. Teopernuecku, CylIeCTBOBaHHe TaKOTo:
H3JyUCHHUST BNOJIHE NOMYCTHMO, TaK KaK, HECMOTPsl Ha To, yto JlyHa mpes-
CTaB/seT COOOH XOJIOLHOE HecaMOCEETSLIeecs TeJIO, OHa BCe Ke MOIJollaeT
CTOJIbKO COJIHEUHBIX JIyuel, 4T0 KpoMe HH(PAKPACHOTO H3/yYeHHs HEKOTOpoe
KOMHIECTBO SHEPTUH JOJIKHO MOJYYAThCS H B OBJACTH KOPOTKHX Pa[HOBOJIH.

HeiicTeurensho, B 1946 r. Jajik u Bepunrep [105] o6uapyxkuiu csoumn
HaOJMOICHUSIMU HAJTHYHe TEMJIOBOr0 paauoussaydenus JIyusr Ha Bosane 1.25 cwm.
HeMroro mosse 11 pesyibraThi notHoCTbIO Sbimm TIOJTBEPKAEHB aHAJIOrUY-
HeIMH HaOmonenusmu IMumaunrrona u Mudnera [106] na Tofi >Xe BoOJIHe.

Onuako, npexcraeiisier oueHb GOJBIION HHTEPEC TOT YAUBHTEIbHBIH (DAKT,
YTO OGHAPYIKHBAETCS 3HAUYHTENBHOE DPACXOKIECHHE MEMKILY pe3yJbTaTaMHu H3-
MEPEHHH TeMIepaTyphl JIYHEl ONTHYECKHMH H PaIHOTEXHUYECKHMH METONAMH.
Temneparypa JlyHsl, onpegenennas no ee TEIVIOBOMY DaIZHOH3JIYUEHHIO, 32
JIYHHBIE CYTKH MeHsieTcst npumepHo ot 300°K okoso mosoaymus mo 200°K
OKOJIO HOBOJIYHUSA, TOTJa, KaK aHaJOTHYHBIN NMANasoH /s HHGBPAaKPaCHOro:
U3JIyUCHHST, KaK y2XKe YNOMHHAJIOCh, OKa3aJICsi ropasfo 6oJee ITHPOKHM.

Kpome roro, nmeercst pacxoxaenue TeMIepaTyPHBIX UHMKJIOB H 10 dase
Jlynbl. MakcumaJ/ibHasi TeMrepaTypa B J1aHHOM MecTe JIVHBI, ompejeeHHAast
N0 PANHOU3JIYYEeHHIO (B OTJIMYHE OT TeMIIePaTyphl, MOJYYeHHOH Mo HabJo-
JeHusM HH(pakpacHbIX Jydyell), HacTymaer He Torma, korma CojHile HaXo-
JUTCSA BBIIE BCEr0 HAJA JYHHBIM IOPH30HTOM, 4 CIYCTS MPUOJHIUTETIBHO 3.5
3eMHBbIX CyTOK. Tak e 3anmasibiBaeT W HACTYIJICHHe MHHHMAJIbHON TeMmmepa-
TYPBl BO BpeMsl HOBOJNYHHSI 11O OMpeJeNeHHSIM PajiHOH3JIYYeHHS.
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Takoe pacxomﬁe}me B OIpefe/eHHsX JYHHOH TeMIRPaTypHl, BHIIOJHEH-
HHIX 110 JBYM Pa3HHIM METOAaM, OOBSICHAIIOT TeM, YTO ONTHYECKHH METOf, M3-
‘MepeHult JaeT TemmepaTypy camol mosepxHocTH JIVHH, 2 palHOH3JydeHHE
Ha BoJHe 1.25 cMm, l:n}m KOTODOTrO JIYHHAs TIOBEPXHOCTb MOXKeT ObIThb YaCTHYHO

HpO3pauHol, HCXONHKT- U3 HEKOTOPOH IVIyOHHBI H, CJIeIOBATENbHO, XapaKTepH-
3yeT TeMIlepaTypy HHXHHX CJIOEB IOBEPXHOCTH. Ho, ec/i BepXHHE CJIOH JYH-
HO#i [10BEPXHOCTH 06/1a1a10T 3aMETHOH TeIJIOEMKOCTbIO, TO H3MEHEHHe TeMIle-
‘paTypel BHYTPEHHHX CJOEB JOJIXKHO OTCTaBaTb OT U3MEHeHH# TeMmepaTypsl
TOBEPXHOCTH. | ' : R

ITo noxcueram| [Mugauurrona u MuHHeTa paanousnydendne JIyHel Ha
‘BovyiHe 1.25 CM NPHXOOMT K HAM OT CJiosl, TViyGuHa KoToporo paBHa 40 cM.
Boo6iie, ueM GoJbille AJMHA BOJHBL PajHOH3Jy4eHHs, OT TeM OoJjee Iiy-
6OKHX CJI0eB AOKHO INpuTTH OHO. [losTOoMy npeanmosaraioT, yTo PaaHOH3-
Jyuenue JIyHbl Ha BOJIHE OKOJIO 3 CM COBEpLIEHHO He NOJKHO OBITh 3aBHCHMO
oT ee (ha3bl ¥ TeMIepaTypa JIYHHOH IOBEPXHOCTH, ONpeJlesieHHas MO H3JY-
YEHHIO C 9TOH JJTHHOW BOJIHBY, Gyjer olMHaKOBa BO Bcex (pasax.

OpHruHaJbHBIM U MHOTOOOEIAIOIIHM CPEACTBOM H3Y4eHHs TIPUPOIBI JIYH-

HOM TOBEPXHOCTH, NIOBHAMMOMY, OyIeT SIBJISATbCS HOBEHIMA METOL—pajuo-
JoKanusi. Bornpoc Q0 BO3MOMXHOCTH HaGJIIONEHHsI PAAHOCHIHAJIOB, NMOCAAHHBIX

‘¢ 3eMJIH B OTPaXEHHBIX OT JIVHEI, UTO MOTJIO MOCJIY2KHTh JJIsl H3MEePeHus pac-
crosius oT 3eMmud o JIVHBI, pacCMaTpHUBAJCs BllepPBhle COBETCKAMH Y4eHBIMH

JI. . Mauneaswramom 1 H. [I. TTanasnekcu eme B 1928 r. OaHako, OTHOCH-
TeJbHO HH3KHMH YpOBeHb PAJHOTEXHHKH TOTO BPeMeHHM He MO3BOJA/ OCYIie-
CTBJIefiHsi Takoro ofera. B 1942—1944 rr. B cBA3H C Pa3BUTHEM DaJUOJIOKA-
LHOHHOH TexHHKH, jakagemuku JI. WM. Mamnjenvmram u H. J. ITananaekcu

. BHOBb BEDPHYJHCL K 3TOH HAee U NPHILIH K 3aK/IOUEHHIO, UTO DalHOJOKAIHS
. JlyHer BriosiHe Bo3moxkHa [107].

Boaploi no6é,110ﬁ PaIMOJOKAIMOHHOH ACTPOHOMHH SIEHJIOCH OCYIIECT-
BJEHHME HJEeH COBETCKMX YUYEHBIX—IIOCHIJIKa Ha JIyHY M fodydeHHe OT Hee .
OTPaXkeHHOr0 PAaJHOCHTHAJMA. DTOT 3KCHepPUMEHT Obl BHIMOJHEH B Hayaje
1946 r., korja, He3aBHCHMO W IIOUTH OJHOBPEMEHHO, BEHTePCKUMH YUYeHBIMH
*Bo ryaBe ¢ npod. Paem [108] 1 amepuKaHCKHMH CJIYKaWIIMH  BOHCK CBSI3H
[109] 6bl10 momyueno sxo ot JIyne. Brocremctsum (1947 r.) orpaxkeHue oT
Jlynn 6bi10 NpHHATO Takke B Ascrpanuu [110].

Takum 06pa3oM, B HACTOsliee BpeMs y»Ke MPeoJOJeHbl TPYAHOCTH IIO-
CHIJIKH HMITYJbCOB yazmousnyqenm Ha JIyHy ¥ HaGaoJeHuss UX OTpaxKeHHH.
OnpenenieHHOE STHM METOJOM PacCTOsiHHe OT Semsu g0 JIYHB HaXQNUTCH B
XOpOILIeM~ COMVIACHH C OMNpeJeJIeHHsIMH, ~CHENaHHEIMH aCTPOHOMHYECKUME
(TPHrOHOMETPHUYECKHMH) METOLAMH. : '

XoTs pajyoNoKanys MOKa elle He Jaja MPHHIMIAANBHO HOBBIX HAy4HBIX
pesyasTaToB O JIyHe, BCe 3Ke SICHO BEIPHCOBLIBAIOTCH Gorareie BO3MOXKHOCTH
3TOr0 MeToia B jJejle U3yUeHHS MPHUPOMBI JIYHHOM IOBEPXHOCTH. Taxk, Hanpu-
Mep, BIOJIHE BO3MOYKHO, UTO XapakTep OTpaxkeHusi ot JIyHEl paanOCHIHAJIOB,
KaK VKasblBaeT M. C. lignoeckuit [111], B Henasexkom OyAyllLleM TTO3BOJIHT

- 0GHAPYXHTb JYHHYIO atMocepy, ecyiH OHa Ja)e B MUIMAPA Da3 foJee
paspexKeHa, UeM 3eMHas. Mo coobpamxenusim A. B. Mapkoea [112], npume-
HeHHEeM MeTOZA PajHOJIOKALUH MOXHO PACCUHTHIBATD HA TOJTYUEHHE BETHIHHBL
BBITSIHYTOCTH Teja JIyHBL 110 HaNmpaBJeHHIO K 3ewMaie. Hpe;_mo.naraloTcx %
ApyTHe BO3MONKHOCTH IPHMEHEHHS PaJHOIOKAUMK K JlyHe, Kak, Hampumep,
H3y4yeHHe ee penbetba (B YAaCTHOCTH, H3MepeHHe IJIYOHH JIYHHBIX KpaTepoB
' H.Mopeii), Toc/e OCYIIEeCTBJICHHS KOTOPHIX; HECOMHEHHO, 3TOT METOA CTaHeT

MOHIHBIM OpYAHEM | A ‘(bPISPIIIeCKOPO ucese10BaHusd JIYHHOI% TTIOBEPXHOCTH.
t
OnucaHye PafHOTeXHHYECKHX NPHOOPOB, a TaKxkKe MEeTOXBl H pesy/bTa-
Thl PagHOaCTPOHOMHYECKHX HCCJIeJOBAHUE HeOeCHBIX TeJ, B TOM UHCJIe B

|
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JaHHHE O pajguoucciefoBaHHax JIyHwl, mpuBegensl B Kuure B. JloBeants u
Jx. Kaerra [113].

Mmu paccMoTpesin Bce OCHOBHBIE METOMIbI, IPUMEHsIeMble K HCCJIeROBaHHKIO
~JIYHHOH TOBEPXHOCTH, H IVIABHBIE€ Pe3yJIbTAThi, NOJIYUYEHHBIE C [OMOIIBIO STHX
" METOJOB.

B sakmouenne HeOGXOXUMO OTMETHTD, YTO HAKOIVICHHE BCECTOPOHHE IPO-
BEPeHHbIX ()aKTOB, OCBEIAIOMHUX (DH3HYECKYIO NPHPOAY H TeHE3HC JYHHOH
TIOBEPXHOCTH, BO3MOXHO JHIIb B TOM CJydae, ecad OyAeT NPOH3BENEHO KOM-
IJIEKCHO® HCCJIEAOBAHHE IOC/eAHeH BCEMH CYIUECTBYIOUIMMH METOJAaMH, a
“He CHCTEMATHYECKHM IpHUMeHeHHeM TOJIbKO OJHOTO KaKOro-HHOYIb MeToia.

[losToMmy, B HasbHelIeM ClefyeT MPUIOKUTE CTaPAHHUSA K HCCAEI0BAHHIO
-OIHHX H Tex e obsacTeii OBEPXHOCTH JIyHbI OJHOBPEMEHHBIM, Mapajiiesib-
HBIM HCIIOJb30OBAHHEM €CJIH He BCeX, TO XOTd OBl HECKOJIbKHX H3 Bblllepac-
“CMOTpPEHHBIX METOJOB.
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NONSPHMETPHS JTVHHOM TIOBEPXHOCTH

§ 5. Hexoropue cpepewns u3 TeOpHM nouiuilsauu Cie-u, OTPANEHROTO . W5

PMJICHHONO HA rPaHMLE ABYX CpeX

QopMyau P
TIDH mepexojie CBeTa Yepe3 NOBEPXHOCTb PA3JENa OWTHYECKH DPAasHHX cpel,.
NIEKTPOMATHUTHAS |TEOPUA HAKASALHBAET N0 ABa IPaHHUMLX YCHOBHS HA Bex--
-TOp 3AEKTPHYECKON| HanpAKeHHOCTH E M cBA3aHHLIE C HHM BEKTOP MAarkMT-
_ Holt nanpsixenroctn H. HMMenHo, no tpe6oBanHIO 3TO# TeODHH, YCJIOBHA HA-
TpaHHNe ABYX MHM3JIEKTPHKOB TAKOBH, YTO TaHTeHUHMJbHHE N0 OTHOUIEHH!O
‘K HOTPaHHYHOR NOBEPXHOCTH COCTABJAIONIME 3THX BEKTOPOB PAaBHHl MEXAY
coGol, a HopMaJIkHBE COCTABJAIOLIHE OTHOCATCH K COOTBETCTBYIOIHM 3HAa-
YeHHUAM JAH3JIEKTPHUYECKOR MOCTOSHHONH € (MM MAarHHUTHOR IPOHHIAEMOCTH"
t) o6paTHO HPONOPUHOHANLHO. :

C moMOIIbIO 3THX MPAHHMHBIX YCAOBHA MOMHO PacCUYMTATh HPOXOXKIeHHE-
'TUIOCKOH BOJIHH 4€pe3 NMOBEPXHOCTH pasjesna XBYX cped. B ofumem ciyyae
noApasyMeBaercs, 4TO MaAAIOMMA Ha OBEPXHOCTb CBeT—eCTEeCTBEHHHH, T. 2.
- OH NPEeACTaB/seT cP60ii COBOKYITHOCTb CBETOBLIX BOVIH CO BCEMH BO3MOXHBIMH

. HanpapJeHHsiIMH KoJleGaHHM, CYIIeCTBYIOLMMH OIHOBPEMEHHO, HJIH OHICTpO-
H GeclopsAOYHO CMeHsIomuMHE Apyr aApyra. Ho, B coorsercrsuu ¢ 3akoHawmy,
. ONTHKH, BCErXa BO3MOXHO PAasJioXKeHHe 3/MEKTPHYECKOr0 M MarHHTHOIO BeK-
TOPOB Ha JBe CJaraiollye, HanpapjeHHHe B IUIOCKOCTH IMAaleHHA H MepleH-

- nEKyaspHo K Heit., Ilostomy, paccMorpeHHe oOmiefi 3aauH MOXHO CBECTH
K PaGCMOTPEHHIO ABYX YaCTHHIX CJydaeB: 1) SJIeKTDHUECKHH BEKTOD JIEXKHT B
IMIOCKOCTH NajieHud (a, crafo ObiTb, MarHHTHHH MEPNEHAUKYJIAPEH K Hel)
"M 2) 3/MeKTRHEYECKHIl BEKTOp NEepHEeHAMKYJsipeH K IUIOCKOCTH MajeHHa (a:
MArHHTHHH JI&XHT B Hell). ; .

[TonapsiiolIee YHCAO MPOSBJIEHHH CBETOBBIX BOJIH, 'C TOUKHM 3peHHs OH-

3HYeCKOro NEfICTBHS CBeTa, ONpeNeJsieTcsi BEKTOPOM 3JIeKTPHUECKOH Hampsi--
. < xennoctd E. ITosToMy, cBeToBHIE KONIeGaHH OTOXKIECTBJSIOT C KOIeOaHHAMH
. aJlekTpHUecKOro Bextopa. KoueGanus MarnuTHoro Bekropa H HepaspeiBHO-
CBA3aHH C KOJeGAHHAMH 3JIEKTPHYECKOro BekTopa E, HO B 3/1€KTPOMArHur- .
“Ho#l BOJIHe OHH OOLUHO HE NPOSBJAAIOTCH, BCIASACTBHE UEro, roBopsi O KO-
ne6GauAsX B CBeTOBON BOJHE, MO HHMH BCerda MOJPa3yMeBaioT KoseGaHHs
SVIEKTPAYECKOrO Topa E. : ‘

EcTecTBeHHH#l CBET XapaKTepH3yeTcsi HeyNnOPANOYEHHOCTbIO Hampasiie-
upl KoneGaumii. Jlyd Takoro csera COBEPHIEHHO CHMMETPHYEH MO OTHOLIE-:
HIO K CaMOMy e. Ho cyuiectByioT H TakHe CBETOBHE BOJVIHH, KOTOpHE
HMEIOT BIIOJIHe YIOPSIOuEHHHE HanpaBieHus KoueGawuit. Ecam KosieGaHus
anoncxtmar B ONHOM eIHHCTBEHHOM HalipaBJeHHH, TOTAA rOBOPAT, YTO-
CBeT NPAMONHHEAHO—HJH MJIOCKO—TMOJSPH3OBAH, MPHYEM TJIOCKOCTBIO HO- -

A
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JISPU3ALKHK IPHUHATO HA3bIBATh IVIOCKOCTb, MEPHEHIHKYJSPHYIO TOH ILIOCKO-
CTH, B KOTOPOH KOJIEOJETCs 3JeKTPHUECKHH BEKTOP; HHAye TOBOPS, ILIOCKOCTh
" MOJIIPH3ALUE eCThb IVIOCKOCTb KOJIEOAHHH MAarHHTHOTO BEKTOpA.

Ilnocko-nonsipu3oBaHHEI!l CBeT HA3HIBAETCH IIOJIHOCTHIO IIOJISIPU30BAH-
HeiM. Ho uHorga GvIBaeT, UTO OMHO M3 HANpaBJeHHH KoseGaHHH 3JeKTpuue-
CKOI'O BEKTOpa SIBJsIETCS IPEUMYINECTBEHHBIM, HO He- HCKIIouHTeapHbM. O Ta-
KOM CBeT€ FOBOPST, YTO OH YACTHYHO MOJIAPH30BaH. EC/IH KoJe6aHuST 3/JeKTpu-
YeCKOr0 BEKTOPa B YAaCTHYHO IIOJISIPH30BAHHOM CBeTe VIOPSAOYEHbl TAKHM
06pas3oM, 4TO KOHEIl BEKTOPa OMHCHIBAET 3/IHIC C TEM WM UHBIM SKCLEHTDH-
- CHTETOM, TO TaKoH cBeT OyJeT NOJAPH30BAH 3JJIHITHYECKH. B YacTHOCTH,
KOTZla IIOJIYOCH 3JIJMICA PABHBI, 3JIUIC 00paIlaerTcss B KPYT U B 9TOM cJydae
IOJIyyaeTcsi CBET, MOJIIPH3OBAHHBIA 1O KPYTYy (KpyroBas WJIH LMPKY/ISPHES
MOJISIPH3aIHs) .

YHacTuyHO MOISTPH3OBAHHBIN CBET BCETZA MOXHO PacCMaTPHBATb KaK pe-
3yJbTaT IPHUMECH TOr0 HJIH HHOrO BHIA IOJSIPH30BAHHOIO CBeTA K €CTECT-
 BEHHOMY. '
~ Paccmorpum BeImeykasaHHbIX ABa clydyas oTAenbHo. B mepsom cayyae
~(puc. 1,a) CBeT NOVIIPH30BAH B ILIOCKOCTH, MepNeHAUKYISPHON K IIJIOCKOCTH
nafenus1, a Bo BTopom (puc. 1, b) — B miaockoctu mamenns. Ha puc. 1 xoae:
GaHHs 3/IeKTPUYECKOTO BEKTOPA, MepPHeHAHKYJISPHBIE K TMJIOCKOCTH PHCVHKA,
'H300paxKeHBl TOUKAMH, a JeXallie B IIOCKOCTH PHUCYHKa—CTPEIKaMH.
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D H,
N b)
Puc. 1 62b.

Begem caenymoiine o0o3Hayenns. AMIUIMTYLY 3JeKTPHUECKOTO BEKTOpa
‘Flafaouei BoJaHE 0603HauuM uepes A, orpaxenHoli—uepe3 R, a npoxonsieii
uyepe3 D. KoMnoHeHTH, HapaJiiesibHble IIOCKOCTH IIaJIeHHsI, OGO3HAUHM HH-
JEKCOM P, a INepIeHAUKYJSPHBIE K IIJIOCKOCTH MaJeHHs—HHIEKCOM S. YIJH
NaJeHusi, OTPAXKEHHSI ¥ HpeJoMJeHHsT 0003HAYHM COOTBETCTBEHHO Hepes
6 u ¢. Torna ammiuryns KoseGamwmil OTPa*KeHHLIX M INPEeJOMJIEHHBIX JYydei
'MOXKHO BHIPDA3HThb KaK (DYHKIHM aMIVIUTYH KoJeOaHHl Majaromux Jyded u
‘BEJTUYUH YIJIOB NAaJeHHs K NPeJOMJIEHUS CJAeAYIOHIUM 06pasoM:

tg(e—9¢) , .
Rp=23Y %1 4 5.1
tg (P + ¢) G-
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\

| sin(p—¢) : .

T sine+ ) (

‘ Dy — 2sin ¢ sin ¢ 4, (5.3)
‘ | sin (¢ + ¢) cos (» — &)

| © 28i ing , .

; = M‘Eﬂ A, o _ (5.4)

_ | - sin (¢ 4+ ¢)

?Srcr—q)oprvly.nm‘ peHeJs.

B cayuae HopEaanoro nagenus ¢=9=0 u d)opmym)l (5.1), .(5.2)‘,

(5.3), (5.4), mocie mpeoGpas3oBaHMA A DPACKPHITHS  HEONPENeJeHHOCTH
{Hago pacKpHITb TPHUIOHOMeTDHUYECKHEe BHIPAXKeHHUS, BBECTH 10 38KOHY IIpe-

o sin . .
.JIOMJIEHHS CBETa nﬁ—.——(p— U IepeiTH K Ipeneny IpH p=¢=0), npuEEMalOT

_ sin ¢
IRAJL ;
n—1
} R,,—n 1 Ag; | (5.5)
| n—1
! = — As; 5.6
k==l (5:6)
| D.— 2 Ao ‘ ‘ (5.7)
} 4 11+1 2]
Dy= 2 A4, (5.8)
'—n—}-l 8 .

; .
. B stom cllyyae IOHATHE IJIOCKOCTH INAaJA€HHs] CTAHOBHUTCH JIHIIEHHBIM
‘CMBIC/IA M HCUE3aeT pa3jHuYHe MEXNY COCTaBJISIOWHMH P H S. 310 3HAYHT,
‘YTO AOVIZXKHBI HMETDb }MeCTO paBeHCTBa a6COMIOTHBIX BEJIHYMH:

‘ | 4y=4, R,~R, n D,=D,

» Tak Kak HHTEHCHBHOCTb CBeTa TIPOTMOPIMOHAJIbHA KBAaAPaTy aMIIUTY/IH,
TO OTHOIIEHMe HHTEHCHBHOCTEH OTPaXKEHHOro J» W NAfaiollero Js CBETA,
I Kosle6aHui, mapaJijielbHBX IVIOCKOCTH majeHus, no ¢opmyse (5.1) Gy-
Jier: |
(Y R tgte—9)
—— =—-—-—2 — 2— - (5-9)
; L0 A4y g+ 9) .
| .
st KoneGaHuH B IUIOCKOCTH, TMEPTEeHIMKYJISAPHOH MUIOCKOCTH MajeHHs,
‘o ¢opmyne (5.2) PyneMm HUMeTb:

(_]_) K _sine—d) (5.10)
f JaJ L

- 43 sin® (@ + ¢)
Tlps HOpMAJIBHOM NafeHHH CBeTa, NOJSPH3OBAHHONO KAK MapaslIebHO,

“TaK K MepreHIHKYJfPHO IVIOCKOCTH Najnenus, no dopmyaam (5.9) u (5.10),
TIoC/Ie PacKpPHITHS HEOTPENeNEHHOCTH, NOJYYaeTcs OQHO M TO JKe BhIPaKeNHe:

\ 2
| I (=LY, 5.11
{ ]a "+1) ( )

L o .
ECJIPI Nnagalouiuy CBeT €CTeCTBEHHBIH, MOXHO I(OHYCTHTB, 4YTO MNMOJVIOBHHA
€M0 HHTEHCHBHOCTH |IPUXOJAHNTCH Ha KoJeGaHHs, MapasiiesibHble IJIOCKOCTH

i
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32 F'nasa BTODAZXR

nageHusi, a NOJOBHHA Ha KoJieGaHHsi, NePIeHANKYIsipHble IVIOCKOCTH MaACHHST..
Ho, tak Kak Ja=4%+ 45 (dakrop nponopuHoHAJbHOCTH, IOCKOJbKY HAc
MHTepecyIOT OTHOCHTEJIbHBE 3HAYEHHMsl MHTEHCHBHOCTEH, MOXKHO MOJIOXKHTH
paBHbM 1), TO:
1
C Apyroii CTOPOHbI, WHTEHCHBHOCTb OTPaXKEHMHOrO  CBeTa Jo=Rp+R

Ecun, Temepb, B 3TO BhIpaXKeHHe NOACTABHM COOTBETCTBEHHbIE 3HAYCHHS R;
u R uz ¢dopmya (5.9) u (5.10) u mpumem BO BHHMauue (5.12), TO ANK
OTHOILEHHS MHTEHCHBHOCTEH OTPAaXKeHHOro ¥ mNajaloliero cBera, KOria ma-
NAONM# CBET eCTEeCTBEeHHHH, 6yJeM HMeTh:

1 [siit(e—¢) | tg¥(e—9)] 5.13
. 2 {sin’(cp+¢)+tg3(<?+ 4))} ( }

Tlpu HOpPMaJbHOM MajleHHH ecTeCTBeHHOro csera gopmyna (5.13) me-
pexoant B (5.11). :

Jlnsi onpejiesieHUsl HHTEHCHBHOCTH NPEeJIOM/IEHHOTO CBETa MOXHO HCTIOJIb-
30BaTh 3aKOH COXDAHEHHs SHepruH, B cuiy koroporo Ja=f+Ji» rHe Ji—
MHTEHCHBHOCTb Tpe/oMyieHHoro csera. Orcioa mosydaeM:

Jo Jr :
Jo ), (5.14
Js Ja )

3Hast oTHOLIeHUe ]—' IJI1 COOTBETCTBYIOLIUX C/Iy4yaeB, MOKHO HaWTH IO

dopmyae (5.14) orHouIeHHE —ld- IJs1 TeX XKe CJydaesB.
L]

®opMmyas PpeHeist IO3BOJSIIOT YCTAHOBHTH COOTHOLIEHHE B (Dasax MeEX-
1y Tajaiollel, OTPAXKeHHOH H NPeJOMJEHHOH BoiHamu cseTa. C NOMOIILIO
5THX (DOPMYJ MOXKHO TaKKe ONDESJHTb asHMYTHl KovieGaHust (T. e. yrJsl
MeXIy TUIOCKOCTBIO KOJeOGaHHil H TJIOCKOCTBIO MajieHHs) JJIsi OTPaXKeHHOH
¥ NpEeJOMJICHHOH BOJHBI B 3aBMCHMOCTH OT a3HMyTa Mafalouleil BOJIHBL

3akon bBpwcrepa. U3 dopmyn PpeHens BHTEKaeT H B NDAK-
THKe ToXe HaGJIOLAeTCS; YTO TNPH HEKOTOPOM ONpelesieHHOM 3HaueHHH Yraa

R
najacHust OTHOIIIEHHE —? —0. ‘D10 06CTOATEJLCTBO HMEET MECTO, Kak
A g
14

BHIHO 13 (opMyJIbl (5.1), ecaw-
tg (@ -r ¢) =0,
T. €. KOraa fp+¢——~12t—. Ho, Tak xak sin $=sin (—g-——cp)=cos ¢, TO TIPHMEHE-

HHE 3aKOHA NPCICMICHHI Jnaer:
tgp=rn. (5.15)
Sra ¢opMyna Bhpaxaer 3aKOH Dplocrepa. 3HayeHue yria @; COOTBeT-
CTByIOLLGe 3TOMY YCJOBHIO, HA3biBaeTcs YIIOM noJHod mosspusauus. Cie-
IOBATeJIbHO, TAHTeHC yIJia TOJHOH IOJsipH3allHK PaBeH  OTHOCHTEJb-
HOMY TOKa3aTesio NPEJOMJEHHs BTOPOi CPeibl OTHOCHTeJbHO IepBofl. Hs.
3aKoHa Bpiocrepa cieiyeT, 4TO B 5TOM CJIydae OTPaXKeHHBIH W IPEJOMJeH-
HBIf JIy4H MepreHarKy/IspHblL APYT K Apyry. Eciu cer oTpaxaercs MOJ yIJoM
TIOJIHOH TIOJISIPH3AIMH, TO COCTABJSIONIAs 3JEKTPHYECKOro BEKTOpa, mapas-
Je/IbHAs TUIOCKOCTH TaJIeHMsi, TOJHOCTbIO TMOrailaercs, T. €. OTPaMeHHbIA
cBeT 6yner JMHEHHO MOJSIPH30BaH B 3TOH IIOCKOCTH.
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- T
3akoH Mauaica OT0T 3aKOH €CTECTBEHHO BHTeKaeT M3 BOJHOBOH
TeopuH cBera. OH onpeje/isieT COOTHOLIEHHE HHTEHCHBHOCTEH Jydya, mpollen-
llero yepes aHaau3atop (mpHGOp, CHyXKalUMi s OOGHAPYXKEHHs MOJspH3a-
LHH CBETa), M MOVIHOCTHIO MOJSPH30BAHHOrO Jyya, Majaloliero Ha aHaJM-

3aTep. | o]
Ecau Jo ectsb m%reacnauocrb najaiouiero c¢sera, a J HHTEHCHBHOCTD,

CBeTa, IpolleJllero yepes aHaJaM3aTOp, TO MO 3aKOHY Maitoca:

i J=Jycostw, (5.16)
rge ® Q3Havaer yr*o.n MeXAy IIIOCKOCTSIMH [IC/APH3ANMH NAAAIOLUETO cBera

¥ aHagausartopa. ([lapckocThio MOJAPH3AIMH aHAJIM3aTOPAa, KAaK H3BECTHO,
HasnBaercs n.uocxoCur, nepneHAuKy/Iapyas TOH IJIOCKOCTH, B KOTOPOH mpo-
HCXOAAT KOJeGaHHs JIEKTPHYECKOIO BEKTOpPa CBETa, IOC/Ee €ro IPOoXoxKIe-
HHS Yepe3 aHAJIH3aTop).

Ecau Ha aHa/u3aTop NajaeT. YaCTHYHO MOJAPH3OBAHHLINA C8eT, TOrAa
€ro 'MOXHO MpEICTaBUTh ABYMsI KOMIIOHEHTaMH, NOJSPH3OBAHHEIMH BO B3a-
HMHO-TIEPIIEHAUKYISPHBIX INIOCKOCTAX, C HHTeHCHBHOCTAMH J, u J;. B sroM
cJyyae, HHTEHCHBHOCTh CBET4, NpOIIeAllero 4epes aHAJH3aTOpP, Ha OCHOBA:-
HHH 3aKoHa MaJioca, |Gyner: ‘ .

J=k(J;co8t0 + Jysintw), (5.17)
|
rie k—kospdunuenT NPONOPUHOHAILHOCTH, 3aBHCAIME OT NpUMEHsAeMOH
_OINTHKH H CHCTEMHl E€ANHHIL :

3akon Maunoca npescTaBJsieT co60H OCHOBY pacuera HHTEHCHBHOCTH CBe-
Ta, NPOLIENIIErc yepe3 IOJSIPH3aTOP H aHAJM3ATOP BO BCEX NOJSPH3ANHOH-
HHX npHGOpax. | : ‘

CreneHp nofsipusanuu. 3a Mepy NOJAsSPH3aLHd CBeTa IpPH-
HHMAIOT TaK Ha3biBaeMylo cTeneHb moJspusanud. Iloxm smam TepmuHOM mO-
HHUMAIOT BEJIHYHHY: | : . . . :
3 ~Ji=h | 5.18
i )4 YA (5-18)
rae Ji u J; cytb oOGbsiCHeHHBle yKe B cBsisH ¢ (opmysaos (5.17) BenduuuH
JJIfl 4aCTHYHO TOJISIPH3OBAHHOTO CBeTa, MpPHYEM /4> /o« SIcHO, uro O0<p<1.

Y ecrecTBeHHOTO M MOVIAPH3OBAHHOTO TO KPYTy CBeTa CTeNeHb Io-
JISIDHSALMK PaBHAa HYJID, TaK Kak B 3THX cayuasax Ji=J,. Ioasipusanus no-
cruraer 100%, T. e. cBeT OKa3biBaeTCs MOJHOCTBHIO MOJSPH3OBAHHBIM, €CJH

9=4, |

Onpene/ienne CTeNEHH NONSAPU3ALMH CBETA BOSMONKHO TAKKe CICAYIOLULAM
cnoco6oM. Kaxk H3BecTHO, JIOGOH CBET MOXKHO Da3je/HTh Ha €CTECTBEHHYIO
H TOJIAPH3OBAHHYIO corTaBismiomne. C- TOUKM 3DeHHs ONpeleJeHHs CTeneHH
NOJISIPH3alHE YAOOHee  Pa3leJiuTh CBET Ha JBe CJeAYIOUIHe COCTaB/SIOLIUE:
1) co cremenpio movisipu3auuu paBHOH 1, T. e. IJIOCKOMOJISAPH3OBAHHYIO H
'2) €O CTeNeHbIO NMONAPH3ALUMH PABHOM HYJIO, T. €. eCTeCTBEHHYIO HJIH IOJISIPH-
30BaHHYIO HO KPYry (B OTHEJNBHBIX CJIy4asiX MHTEHCHBHOCTb ONHOH M3 3THX
yacreli MoXeT GHTh paBHa Hymo). O603HauuM uepe3 J' HHTEHCHBHOCTD nep-
BOil cocTaBJsiolledl, a uepe3 J”'—muHTeHCHBHOCTE BTOpOl. Torga cremeHsb mo-
JPH3aLUH OyIeT: | . '

= J
| I+

- Tak xak J=J/+J" ecTb moNHAas% UHTEHCHBHOCTb pacCCMAaTPHBAEMOTrO

cseta, 10 (5.19) mpuHEMaer Takxe BHL: :

| ‘ ' ]I K .
} P_= 7 . , (5.20)
3. 3lo. su@bag. mbb.i dogm,, N 21. |
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§ 6. MonsipH3anuus ceTa, OTPAXEHHOTO OT JYHHOI MOBEPXHOCTH, MO
pa6oTam NpeXHHX HccaepoBaTelen

[To/1TpH3aHOHHbIH METOJ, CYIIHOCTD KOTOpPOrO OCHOBaHa Ha cBoiicTBe
_ OTPaXKEHHOro OT 1106ofi TIOBEPXHOCTH cBeTa—ObITh Gojiee HIH MeEHee ToJIst-
PH30BAHHEIM, IPEICTaBJALT coboft, kKaK ye OBHLIO CKa3aHO BhIlUE, OLHH H3
HauGosee YHAOOHBIX H MHOTOO6EIIAIONIUX, HO MaJIOTpHMeHsBIIHXCA, MeTOLOB
H3yueHHsl reHesuca H ¢duzuueckoit TIIPHPO/bL. JIYHHOH NOBEPXHOCTH.

B 4aCTHOCTH, aHAJIU3 CTENeHH MNOJIAPH3ALUHH CBETA, OTpPaXKEHHOro PasjH-
UHHMY JIYHHEIMH O0pa30BaHHAMH, NOJIKEH HoKa3aTb pas/jHude B BeJIHYHHE
CTeleHH NOJspH3alyH, OGYCJIOBJIEHHOE pas/IHYHbLIM IIPOUCXOXKIEHHeM 3THX
o6pasopanuil. Tak, Hanpumep, CTeNCHb pa3fpoO6JIEHHOCTH BEILLECTBA JYHHOK
KODHI, NIPH MPOUMX PABHBIX yCJIOBHSX, MOMeT OOYCJOBHTb PasjHYHEIR XapaK-
Tep OTPaXKEHHONO CBETA. Muaue roBopsi, MAcCHBHBIE CKAJHCTHle, MNIAKHE,
sepKaJibHble BelllecTBa Ha JIHHO# NOBEPXHOCTH JOJIXHbBI AaTh Govpio#t 3¢-
texr, a MesKOpasipo6ieHHbe ,000MOUHEIE, NOpUCThle 00pa30oBaHUsA (kax
_IIOKa3HBAIOT J1a00paTOPHEIE H3MEpEHH 3eMHBIX BEIeCTB), HaoOGOPOT—OTHO-
CHTEeJIbHO IOHMXXEeHHHIH (B pesyJ/bTare andysHOro OTPaXKeHHsi) a¢dekr
noaspusannn. Yem momoxe o6pa3oBaHHe, TeM MeHee pa3gpobeHHbiM JOJ-
JKHO OHO OHTh. ’

Crajio-GBITh, IO JAHHBIM O MOJISPH3ALHOHHBIX cBOiCTBAxX JYHHHX o0pa-
30BaHMil, MOXHO PACMOJIOXKHUTb Pa3HbIE JyHHBIe 06JacTH Kak Obl Mo IIKaje
BospacTa, T. €. CyIHTb 06 HX OTHOCHTEJILHOM BO3pacre, YTO HMeEeT NepBO-
CTeleHHOe KOCMOIOHHYECKOe 3HAUeHHE.

VinTepecHble pesyJbTaThl ¢ MOMOLIBIO TOJISIPH3AIMOHHOTO MeTO/la MOXKHO
TNONIyYHTh TaKXe JJlsl ONpe/eseHust NpHPOLLI BelllecTB, MMOKPLIBAOIIMX JYH-
HYI0O TIOBePXHOCTb. 37ech GoJibllioe NPHMEHCHHE HaxoZMT 3aKOoH bprocrepa
"(§ 5), KOTOPHI1 JaeT BO3MOXKHOCTb OTPELENUTH YIO [MOJINO#l HJIH 4aCTHYHOH
MAKCUMAJbHO!l TOJISIPH3aLUH OTPaKeHHOro OT IaHHOM MOBEPXHOCTH CBeTa,
eC/lH M3BeCTeH CPENHMI MoKasarellp NpPeTOMJICHHs COCTABJIOUAX 3Ty IO-
BEPXHOCTb BEIILECTB.

Ho, IOCKOJIBKY OIpejieieHre MOKa3aTesis NPeJOMJIEHHS 3eMHBIX MHHE-
paioB M TOPHEIX NOPOJ He MNpencTaBiser 6OJIbIION TPYAHOCTH, TO 3aKOH
Bpiocrepa, B YaCTHOCTH, IO3BOJISIET NPOH3BECTH cpaBHEHHe BeleCTB JYHHOM
TOBEPXHOCTH C BeleCTBaMH 3eMJIH.

Ojmako, KaK W3BECTHO, MHOTHE 3eMHbe BelleCTBa MMEIOT BecbMa 6113~
KHe ApYT K APYTY BeJHUHHB oKasareseli npeqomaenns. Kpome Toro, BBHAY
BLI3BAHHOFO AHPGOY3HEIM OTPaXKEeHHEM Pas3MLITOTO MaKCHMyMa KpuBO# mO-
JISIPU3ALMH CBeTa, OTPAXKEHHOro OT JIYHHO IOBEPXHOCTH, HEBO3MOMKHO TOY-
/HOe Olpefie/leHHe yIiia MaKCHMaJbHOH MOJIsipH3alliH. BciencTeae 3THX 00-
CTOSITEJILCTB KpaiiHe HH3KAa M TOYHOCTb COMOCTABJICHUS TIOJISIPU3ALMOHHKIX
_CBOMCTB JIYHHBIX H 3eMHBIX MOBEPXHOCTHEIX IOPOJ HA OCHOBAHHH TOJILKO H3-
MepeHH#l YIJIOB MaKCHMaJIbHONH MOJIAPU3ALHH. [TosToMy B HacToslllee BpeMs
6osiee pasyMHO NIPOM3BOJAMTH TaKOe COMOCTABJICHHE, rJIaBHBIM 00pa3oM, pac-
cMaTpHBas OOLIMH XOX KPHMBBIX H3MeHEHHsl CTeleHH NOJfpH3ALNH JYHHBIX
. 3eMHBIX BeIeCTB B 3aBHCHMOCTH OT YIJIOB (asbl, MajeHHs, OTpaXeHus H
‘asumyra (cMm. § 13). :

[epsbiM HCCIEAOBATENEM [OJISIPU3aIMOHHBIX CBOMCTB JYHHOH IIOBEpX-
HOCTH fIBISIETCSl M3BECTHBIH dpaHIyscKuit ydUeHblH dpancya Aparo, BBHIIOJ-
puemmi B 1811 r, [117] BOCeMb M3MepeHul NPH TOMOLIM HM CaMHM H3ro-
ropJieHHOro ToJspuckona. [lo HalMOoAeHUIM Aparo, JyHHBE BIQZHHB IIO-
JSIpU30BAJH CBET GoJibllle, UeM FOpHBIe 00J1acTH, IPUYEM MakcHMaJbHAsA IIO-
JisipH3anysi JOCTUrajach OKOJO nepBoii uerepTH. Ilocse 3TOTO NOJSPH3O-
BAHHOCTb JIYHHBIX Jy4ed YMeHbllasach H CTAHOBHJIACH He3aMeTHOH 3a 3—
4 nus po omnosuiuy Jlysel ITo MHEHHIO Aparo, u3MeHeHHe TOJIAPH3ANHA
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- _JIYHHOrO" cBeTa no (Bade AQUAHO OMTb BHI3BAHO Pa3AHIHON OKpacko# mno-
BepxHoctH JIyHn M e¢ arMocdepoi, Ho Aparo omnGouro JONYCKAJ, 4TO BOK-
Ppyr- JlyHu umeercs - Xaiolas CONHeYHHA cBer aTMocdepa, Noxoxas Ha

3eMHYI0. ' R , ,

! R BrocniencrBuu H3yyeHnem NOJIIPH3AUMH CBETa, OTPAXKEHHOIO OT JYHHOM

. -JIOBEDXHOCTH, 3aHMMaluCch Takxke Bupt, Boua, Torrune, Cekkn, Pocc, Paiir

" K JIpyrHe y4eHnle. o ) a

CCJICAOBAHHS ki [118], npoBenennsie uM B 1859—60 rr.. nog-

. TBePAWJIH MOvIy4eHHBe Aparo pesysbraTh. Ho CekkH, B MPOTHBONOVIOKHOCTD
~B3rAAAaM Aparo, oOBACHAJ NOJNAPH3ANMIO JIYHHOTO CBeTa He BAMAHHEM TH-

' moternyeckod - arMocepnl JIyHH, a NPHMACHBAN BOIHHKHOBEHHE '3TOMO SIB-

~JIGHHS] CAMHM BemlecTBaM, NOKPHBAIOIUM JYHHYIO NoBepxHocTh. CeKRH Ha-
~HIeJl, 4TO ILIOCKOCTb NOVISIPHSALMH JIYHHEIX JIyYeH COBNAJ2eT C IIOCKOCTBIO
+OTPAKEHHsA, 'K CTENoHb HOASDHSAUMH IMOYTH HE3aBHCHMA OT " PRSVIHYHBIX
HAKJIOHOB NOBEePXHOCTH JIyHH. OGHapyXuBaercsi MajeHbKas' Da3HANUA B XQ-

! ~-JIRYECTBE MOJISIPH3OBAHHONO CBETA MEXKNY OCBEIEHHHM KPaeM H 9aCTBIO OKQ-

-JIO TepMHHaTOpa. i . S \ e :

B. 1873 r. nogeuhack ynoMsiHyTas HaMH BHIle BechbMa HHTEPECHAs pa-

~6ora [24] maBecTHOro pycckoro ¢usuka P. . [Merpymesckoro, B kotopoft
4BTOP BrepBHE BHCKA3aJ HACH 00 HCNONL3OBAHHH MOJSPH3AUHOHHOTO MeTo-

~fla N5l CPaBHHTEJIbHO-NETPOrpapuYecKoro H3ydeHHsi JIYHHOH NOBEPXHOCTH.

' BOT, B 44CTHOCHH, B KAKOM SICHOM H 3aBepIUCHHOM BHIe nepenaer ¢. O, [Ie-

* TPYWIEBCKHR CBOM - MHCAH OTHOCHTE/IBHO IEPCHEKTHB NPHUMEHEHHs MOJsSpH3a-

. IHOHHGIX HaluIOfeHHH IR BO3MOKHOIO onpeJe/ieHHs HOBHIX CBOMCTB Be--
TeCTB-JIYHHOH noBepxHocTH. <«Llenr uccienoBanus csera JIyHbi HOJIAPHCKO--
f1aMH,—IIHIIET OH,—34KJIOY2ETCA B CJIEAYIOWEM: HaNpsXKEHHOCTh IOJISAPH--
180BAaHHOIO CBETa M AaTh HEKOTOPOE MOHSATHE O 3€PKAJbHOCTH HJIH KPH-

“CTA/VIHYHOCTH paccMaTpHBaeMoil MecTHOCTH. Onpenensist PH . pasIHYHHX BH-
<corax CoJlHIA KOJJHYECTBO MOVISPH3OBAHHOTO CBeTa [JIsi KAKOA-HEGVIL Me-

““CTHOCTH, YZAaeTcfl, MOXeT. OHTh, HARTH YIOJ, eI He MOJHON, TO HAaHGOMb-

_.JUell MoVIApH3aUMH AJS HEKOTOpoH MecTHOCTH. Tak Kak eCTb CBfi3b MEeXJy .

. TioNspH3anyes u Inp JICHHEM CBeTa, XoTsi OH H HEmpo3payHoro —Tesa.
& TaKXKe H3BECTHH YKa3aHHS Ha COOTHOIIEHHe II0KA3aTesst MNPEJOMJICHHS .

~CBETa H IVIOTHOCTH , TO MOXeT OHTb HCCJAEHOBAHHS IOJSPH3OBAHHOrO

~CBETA IMO3BOJIAT OTKPHTH HOBHH NPH3HAK TeJ Npu nosepxHocTH JIyHbl ITo-
"MHMO 3TOH OTAJeHHOH IeJH KOJHYECTBO OTPaMeHHOTo M MOVISIPH3OBAHHOTO-
CBeTa HEKOTOPOIO MOBEPXHOCTBIO CaMO MO ceGe MNpefCTaBJsieT NOIOKHTENb-

"HBIA NPHU3HAK, TaK YTO|N0Jib3a COGHUPAHHS MATEPHAJIOB OTHOCHTENLHO pacmpe-

. AeJIeHHs1 MOMsApH3aLMK cBeTa Ha JIyHe He MOAJIEXHT COMHEHHIOP.

. B mocrnenyompux | paborax ‘no nouspusamur JIyHe yxKe BCTPEYAIOTCH .

' TIOTILITKH ONpe/iesIeHHs] IPHPOAH MOPOJI, H3 KOTOPHX COCTOMT JYHHAH. IOYBA.
_Tax, Hanpumep, B 1878 roay Pocc [119], ¢ momompio NOJIIPUMETPA, OUYeHb

ACXOJHOMO C MOJSPHMETPOM Aparo, NpousBes NOVISIPH3ALHOHHHE H3MEPeHHS:
PAJIHIHHX YaCTeH JIYHHOH TIOBEPXHOCTH M ONpEeNHJ YIVIBl MaKCHMAJbHOM.

| 'TIONAPH3AUKH (YTVIOM NOJIAPH3ALHMH, KAK H3BECTHO, HA3HBAETCH YTOJ, KOO~
‘HHTeJILHBIA K YIJly OTPaXKeHHs, T. €. YTOJ4 MeXAy OTpaKalollell TNOBepXHO-

«'CTBIO H JIy40M 3pEeHHs), HA OCHOBAHHMH KOTODPHIX OH Halesuics CHeaTb cpas-

' HEHHEe C 3eMHBHIMH BYJNKAHHYECKMMH CTeKISHHEIMH BelllecTBaMH. OJHAKo,
Poccy He ynasoch BHBECTH KaKHX-MHGO 3aKMOUEHHH OTHOCHTEIBHO COCTABA
JIYHHEIX TIODOJ, BBHAY HEIOCTATKOB JAHHBIX, OTHOCSLUMXCS K 3EMHHIM Belle-
sCTBAM, : ' .

B ynomsnyro#i pa6ote [119] Pocc ycraHOBHNT, uto CTemeHb MOMApH3a-

"BHY CBeTa, OTPameHHOro or Mopn Kpusncos pocruraer maxcamyma (12%),

"Koraa Jlyna maxomurca Ha 88° or CosHua, T. e. OKOJIO NePBOH YeTBEPTH.

“qlocae aroro Hawmnz?e'rcﬂ CHaYasna oveHb OHICTpOe, a 3areM—~Gosiee Men-

|
|
\
\
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JIEHHOE YMeHbllleHHe MNOJASAPH3allMH, KOTOpAast CTAHOBUTCS He3aMeTHOH BOJIH3H
noaHo# JIyHni.

Bonee nonpoGuoe ucciiejopanne MOJSPH3ALHK CBETa, OTPaXKEHHOTO OT
JIYHHOH MOBEPXHOCTH, OBLUIO BHIIOJHEHO (PaHUY3CKHM yYeHBIM Jlangepep-
om [120, 121, 122] B 1889—1910 rr.

IIpumensis doronoaspumerp Kophio, Jlannepep [120] B 1889 r. npous-
' BeJl BH3yaJibHble HaGJI0eHus LEeHTpadbHBIX objacreit JIyHel M onpemeaus
‘IJs HHX cpenHiolo moaspusanuio. OH HallleJ, 4TO MAaKCHMaJbHas CTeleHb
NOJIAPU3AlHK TIOJIyyaeTcsl HECKOJIbKO MeHbllle B nepBoit uerBeptn (20.7%),
yem B mocsienseit (32.9%), Jlanaepep ¥Mes BO3MOXKHOCTb HaGJIIOAATh JIHIIb
JOCTaTOYHO GoJIbILHe, BMeEILaBIINe B ceOs HECKOJIbKO MOpel, YYacTKH JYHHOH
_TIOBEPXHOCTH, YIVIOBBIE Da3Mepbl KOTOPHIX € 3eMJIM COCTABJSJIH NPHOJIH3H-
TesibHO 9. Tlo3TOMY OH cuMTas, YTO NOBBLILIEHHAS NOJSPH3ALHS BO BPEMs
TIOCJlelHeH 4YeTBEPTH II0 CPABHEHHIO C TNepBOH, NOJXKHA OHTh BLI3BaHA pas-
JIHYHBIM pachpefeseHneM Mopell Ha JIYHHOH NOBepPXHOCTH (B BOCTOYHOH ya- -
'cTi JIyHBI, KaK H3BEeCTHO, HMH 3aHsiTa 60Jbllasl IIOMIAb, YeM B 3aMajHOMH).
. B orsimune ot pesyabrata Pocca, Jlangepep Haules, yTo MakCHMaJbHast
TIOJIIPH3aLHsl JYHHBIX MOpeH COOTBETCTBYeT YIVIOBOMY DAacCTOSIHHIO MeXAy
CousnueM u Jlymoit 113°26”. s yrma MakcHMaJbHOH NOJSPH3AIMH OH TO-
Jyuny 3Hauenne 33°17'+7’, Ha OCHOBaHMM KOTOPOTO IIPOH3BEJ CPaBHEHME C -
3eMHBIMH BYJIKAHHYECKMMH TOJHDPOBAHHBIMH MOPOAaMH K CHeJajl 3aKJjioue-
HHe, YTO JYHHAas TOBEPXHOCTb AOJKHA COCTOSTh H3 BUTpodupa miad o6-
cugpana. CienyeT, OJIHaKO, CKa3aTh, YTO 3TH BHIBOABI JlaHmepepa, Kak yBH-
JUM fajibliie, He ObLIH MPU3HAHBEI HCCJIeTOBATENSIMH: JIVHBI, BBHAY TOrO, YTO
H3MepeHHst TIOJISIPH3AIWH, BHIMOJHEHHbIE HM, OBLIH CJAHIIKOM HETOYHBI A
YIOBJIETBOPHTEJBHOTO ONpPEAEIeHHs] yria TOJspH3ailyy.

Eme B 1822 r. Cans {123] ykasniBaji, uTo BBHIY 3aBHCHMOCTH yIJja MakK-
CHUMAaJIbHOM II0JIAPU3alMH BELIECTB OT CTEMeHH IMOJHPOBAHHOCTH MX IOBEPX-
HOCTeI:"I, cjaenyer CUHTaTh HEBO3MOXKHBIM BbIBEACHHE yTIJa MNoJdpu3aluHd JYyH-
HO¥ MOUBHI U3 HabMIOAeHHH, MoAoOHBIX Habmogenusm Pocca. UaMepenuns xe
Jlangepepa HMeIOT TO NONOJHHTEJNbHOE HEYHOOCTBO, UTO OHH OTHOCATCH X .
PA3JTHYHBIM, CAHIIKOM GOJbILIMM 06JacTsM, KOTOPblE MOT'YT COBCEM DasJH4HO
NOJTPH30BATH CBET.

HurepecHoe uccienoBatue NONSpH3allld CBETA, OTPAXKEHHOrO OT JYHHOH
TIOBEPXHOCTH OBLIO BEIMOJHEHO TaKXKe COBETCKUM YueHHIM akamemukomM AH
Ykpaurckoit CCP mpod. H. T1. BapaGamessm [124] 8 1923 r., B XapbKose. .
TIpnMeHsis npUKpeNIeHHBIH K OKY/ISIPHOMY KOHILY TPeXIioiMoBoro pedpakropa
dorononsipumerp Kopuio, H. I1. Bapa6auier B Tevenne 25 sBegepoB npousees
PAN NOJSPH3AUUOHHBIX HAGJIOAEHHI HAMN PA3JHUHBIMH JYHHBIMH OOBEeKTaMH.

H. I1. Bapa6alueBsiM ObUTH BBIOPAHBI A7 HAGMIOLEHUST JYHHBIE YYaCTKH,
JeXxalllye y 9KBAaTOPAa HHTEHCHBHOCTH (IJIsi KOTOPHIX BBLINOJIHSIJIOCH YCJAOBHE
.PaBEHCTBA YIVIOB NaJEeHHs] W OTPaXKEHHs1) H HUMeIoIlde NMPUGIH3UTENLHO OfiH-
HakoBele anbbeno. Illens doromossipuMerpa MO3BOJISIA BLIAEASTh O6JACTH
‘pasmepoM okosto 4’, T. e. NPUGIH3UTEJBLHO B ABA pas3a MeHblle, yeM y JlaH-
Zepepa. Il BHeceHHst B HaGJIOJEHHS COOTBETCTBYIOILEH MONPABKH IIPOH3-
BOJHMJIOCH TaKKe H3MepeHHe NOJspH3aluu cBera HeGa BOJIM3H Kpasi JIyHHI,
HO 3Ta MONpaBKa OKasajachb CTOJNb Majoil (He cyMTas JHIIL OAMH Beuep),
4TO ee MOXHO OBIJIO COBCEM OTGPOCHTS.

B nporusononoxHOCTh pesysbTaTam, nodydeHumM Jlampepepom, H. IT.
Dapa6aries Halles, YTo TOUHOE NOJIOKEHHe MAaKCHMyMa KPHBOH IOJISIPH3a-
uMH objacTell JIYHHO! IOBEPXHOCTH HeBO3MOXHO onpemeautb. [To H. TI. Ba--
paballleBy 3TOT MAKCHMyM CHJBbHO Da3MBIT H 3aK/IIOYaeTcss B TNpeaenax OT”
-33°37’ mo 37°11. Jlas Mopeil MakCHMasbHas cTeleHb NOJAPH3AlMH IOJY- -
TuJIach 47.2%, a was Marepukos—17.0%.
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H. I1. Bapa6aiues NapajiejbHO MPOHM3BET TaKXKe MOJASTPHMETPHYECKHE
"HaG/MOJieHHs] HaJl Pa3THYHLIMH 3€MHBIMH TNOPOLAMH B J1abopaTopuH, npuuem
GbliM COBJAAHEI TAaKHE YCJIOBHS, YTO YIOVI MafeHHs BCeraa Ou1 paBeH yray
*OTPaXKeHH H, Kpome} TONO, MAJaOWUA H OTPa’KeHHbIH JIYYH HaXOMHJIHCH B
OIHOH IVIOCKOCTH. . - :
CpaBHuBas no.u}qexmue ‘M3 HaOJMIOAEHHH KDHBHIE NOJSIDH3ALHH CBeTa
(3aBHCHMOCTb MeXAY YIVIOM IajeHHs H KOMHYECTB@M IOVIIPH3OBAHHOIO
~CBETa) JJIS Y4aCTKOB|JIYyHHOH IOBEDXHOCTH H ISl 3€MHBIX nopoz H. I1. Ba-
palallieB NpHIIEJ K B3aK/MIOYEHHIO, YTO IJIA TEMHBIX '06JIACTel JIyHu nouru
TIOJIHO® COrJIacHe KPHBHIX MOJYYaeTcss B C/yuae 6a3ajbTOBHIX MODHCTHIX TeM-
‘HHIX JIaB, a JJI5 CBeTIHX (ropHHIX). objacrefi—s cayuae [VIMHHACTHIX IIeCKOB.
- Ilpunumas Bo BHHMaHHe HEKOTOPOE CXOCTBO MeXIy COBO OTPaKaTeqbHBIX

criocoGHocTe#  (aMb0eJo) INIHHHCTHIX INECKOB H TOPHBIX ‘obnacre#t  JIyHwl,
.H. I1. Bapa6ames CYHTAET, YTO Ha JIYHHOH IOBEPXHOCTH BECbMA BEPOSTHO
" HaJlHuMe TVIMHHCTHIX [1€CKOB. ) ' o

Heo6xonumo OTIV{;THTL, YTO NIPH CPaBHEHHH TOMSPH3ALHUOHHBIX KPHBBIX
JIyHHO# NOBEPXHOCTH |C 3eMHEIMH BelectBamu, H. 1. Bapa6aumen BIIEPBHIE
+CTaJl IPHMEHATh Taxoi’r Crocol, KOrja CpaBHEHHe BeNEeTCS He TOMBKO [0 3HAa-
“YeHHAM yIVla MaKCHMAJIBHON MOJISpH3alMH, HO H Mo 6oJiee HaJeXXHOMY COIIO-
CTaBJICHHIO S3THX KDHBBIX IUIsl BCeX 3HAYEHHH yIyia MOJSPH3ALMH. DTOT Me-
"TOX, KOHEYHO, Goviee HafeXeH, 4eM NpPUMeHeHHBIH JlanpepepoM, 3akmoueHns
KOTOPOro O COCTaB€ JIYHHOH IIOBEPXHOCTH OIIHGOYHHI BCJIEICTBHE TOrO, 4TO

' OH HCC/IeNIoBAJ JIMLIb| IOJMPOBAHHBIE NOBEPXHOCTH 3eMHEIX BEILECTB H opH,
OTOKIECTB/IEHHH JIYHHBIX H 3eMHBIX IOPOJ He MPHHSJ BO BHEUMAHHE pAa3Mbi-
TOCTH MAKCHMyMa KPHMBOH MOVIIPH3ALMH JYHHBIX OGBHEKTOB.

B 1927 r. Paiir ﬂ125] ONyGJIAKOBAJI Pe3yJIbTATH MOVIAPH3ALUOHHONO Ha-
-Omonennus JIyHH, OTKyaa BHAHO, YTO MAKCHMAJIbHAS NOJIstPU3aIUST (OKOVIO
15—20% ) siynHOrO cBeTa HOCTHraercs B KBaAparypax. OCHOBHIBAACH HA THX
pesynbraTax, Pafit cyen BeposTHEIM cyecTBOBaHHe Ha JIYHHOH NOBepXHO-
-«CTH CHJIHKATOB, rparmLa H NOJOOHBIX MM ADYIHX BELIECTB.

Habmonenne nomspusaumu ceera, OTPAXKEHHOTO OT JIYHHOH IIOBepXHO-
CTH, IPOH3BOAM/IOCH TAKXXe BO BPEeMs JIYHHHIX 3aTMenuil. Tak, 31 mas 1844 r.

- «.Aparo [126] BMecTe co cBoHMH COTPYAHHKAMH HAOJIOAAJ 3aMeTHbE NPH3-
'HaKH NONAPH3ALMM B KPACHBIX Jy9aX 3arMeBaiomeficss JIVHbL. AHAJOTHUHOE
‘HabmoAeHne GBIIO CAgJaHO 24 HosiOps 1844 r. Ilanreneckum [127].

Bo Bpems JIYHHOTO 3aT™meHust 27 ¢despans 1877 r. nonspusauuommoe
"Ha6mogenue JIyHe npousses Ppuman [128], koTopmiit BriCKasacs B HOJIb3Y
HA/JHIHS TOJIIPU3ALHH, XOTS OH He CMOT ONpeNe/HTh ee xapakrep. Boo6e,
HUKTO M3 yNOMSIHYTHIX|aBTOPOB He YKA3HBAET HA IOJOXEHHe IJIOCKOCTH MO-
JIAPH3AIM JYHHOTO cs«i'ra. C

Ilpu sarMenun Jlyunt 21 wmions 1917 r. OCHAPYXUTh NOVIAPH3ALHMIO JIYH-
“#bIx Jygedt npoGosay mpod. I1. H. Unpsumckuir [129]. Ou npumensn npusmy

. ‘Hukoas, B3sryio us Mx?lxpocxona 3eitbepra. [1. H. Ynpsunckuii ¢ coMuenmeM
''OTMEHAeT, YTO JYHHHIA CBET KaK Ghl NO/NAPH3OBAH, BIPOYEM TaM e VKasul- |
‘Baer Ha GOJbIIYIO cnmtuocm 1oro sonpoca. OH cuHTaeT HEOGXOMUMHIM IpH-
HATL B pacyeT NOJNAPH3ALHMIO Heba.

31 mas 1920 r. ;yHHOe 3aTMeHHe C noMoreio noasipuckorna Casapa Ha-
~Oumonan Caas [130]. Ou He mor OGHAPYXHTb NOJAPUZALMIO B PASTHYHHX
“4acTAX TEHH. . i ] g

Takum o6pasom, nosspr3ansonHke HaGJIIOXEHHs JIVHHOTO CBETa BO Bpe-
[‘MS 3aTMEHHS MOKA3BIBAIOT IPOTHBOMNOJIOXKHEE Pe3YJILTATH. Boo6uie rosops,
' Takue HaGMONeHHA BechMa TPYAHBL H He OY€Hb JOCTOBEPHHI H TPEGYIOT MOBTO-

< PEHHAA M YTOYHEHHS. ’
' CepbesHoro BHHMAHHS 3aCIyKHBAIOT HCCJICOBAHHS TTOVIIPU3ALIHOHHBIX
-©0co6eHHoCTel noaerHoYc'm JIynnt (a Takxke mianer), BBINOJIHEHHBIE bpaHLy3-

o e i

-
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ckuM actpoHomMoM B. JIno [131] B MenoncgoM dumuane Ilapuxkckoit o6cep-
BaTOpHH. JIMo MPOBOAMA Ha6MOAeHHs ¢ momomblo 175 MM pedpakropa. Jas -
ONpeje/IeHUs] CTeNeHH NMOJSPH3AUMH H MOJOXKEHHs IJIOCKOCTH NOVIPH3AUMK.
« JIYHHOTO CBeTa OH IPUMEHSJI IIOCTPOeHHBIH HM 2Ke MOJsIpHMeTp ¢ YyABauBa-
IOIIAM aHAJIM3aTOPOM, THNa movisspumerpa CaBapa. Tako# NOVIsIpEMETp Brep-
BHe GBI CKOHCTpyHpoBaH eie B 1919 r. B. B. Kaspaiickum [132].
~ JIuo uccienoBall Kak MHTerpajbHHIH cBeT JIYHBI, TaK H:OTIEJbHBIE 006--
JacTH ee TOBEDXHOCTH B KosudecTBe 23 OOGDBEKTOB, HAYHHAA OT CaMbX
TeMHBIX ¥ KOHUYasi HauGosiee cBewisiMH. OH HallleJ, 4TO BeJHYHHA CTENEHH -
NOVISIPH3ALMH JYHHOTO CBETA H3MEHsIeTCsl 3aKOHOMEDHO B 3aBHCHMOCTH OT
| «yrJla 3peHHsi», TI0 eT0 TePMUHOJIOTHH, WK OT yriia $askl, Kak ceilyac NPHHATO
FOBOPHTb.

MakcuMa/bHoe 3HaueHHe NoJspH3auuu ofulero cpera Jlyun Jluo Ha-
Gmiofad OKOJIO KBaaparyp (Mexay 70—80° u 110—120° yraa 3peHHus), .
- [ipuYeM CTeNeHb MOJIApH3auuy JUlsl Boapacratomeil JIyns (6.6%) Obiia He-
CKOJbKO MeHblIe, ueM s yOblBatolieH (8.8%). 1o obcrosATeNb-
CTBO OH OGDBACHHI TeM, YT0 B TIOCIENHEH UeTBePTH MOpst 3aHHAMAIOT
'BIBOe GOVIBLIYIO AOMIO IVIOMAXH OCBELIEHHOH YacTH Jlydsl, ueM B MepBO#
yeTBepTH. A, MEXIY TeM, 4eM TeMHee OTpaxaioulas OBEPXHOCTb, TEM 60J1b-
e, N0 pesyJabraraM JIHO, CTeleHb MOJIIPH3ALMH €€ CBeTa. Kpome Toro, 3a-
MedeHo pasiHude B OOIIEM BHIE KPHBOH NOVISPH3AUMH IS nepBoil U moc-
neaueii uersepreil JIyHbl: [ paHHHX (a3 3Ta KpuBas U3MEHAETCS BeCbMd'.
MJaBHO, B TO BPeMs KaK IOCJIe TOCJAe[HeH U4eTBEpTH OHA IpeTepreBaer Jo- '
BOJILHO pe3KOe M KpyToe MajieHue, BEI3BBAEMOE, MOBHIMMOMY, HCUESHOBEHH-
eM 32 TepMHHATOPOM HanGosiee TEMHBIX o6aacreli Mopsi O6sakos u Mops
Hoxpen. :

Wccnetyst cTerfeHpb MOJSIPH3AUMK CBETA, OTPAZKEHHOTO OT OTACJLHBIX 006-
Jacreil JIyHHOH MOBEPXHOCTH, pasMepaMu OKOJIO 1’ B gumamerpe, Jluo naes,
4TO HAuGOVIbIEel CIOCOGHOCTBIO MOJSIPH30OBATh CBET XapaKTepH3YIOTCs HEKO-
TOpBle Y4aCTKU Mopeﬁ, IJIST KOTOPBIX KOJHYECTBO MAaKCHMAaJIbHO TOJIIPH30BaAH~
HOTO cBeTa yacTo Kojebiuercs Mexay 12% u 16%.

HaoGopor, caMbie CBeTble MecTa JIyHbI IOKa3hlBalOT HAHMEHbLUIYIO MO~
AsipH3alHIo, G/U3KYI0 O CBOMM MAKCHMAJIBHEIM 3HAUEHHSIM K CPEIHEMY Mak-
cumymy Beeit Jlyunl. Tak, Hampumep, AJsi HauGouee SPKHX obJsiacteil Bcero-
\JIVHHOTO J¥CKA CTelleHb NOJIAPU3ALMH He IPEeBHIIaeT 4.89%,. BooGe xe, Aas
MaTepHKOB MaKCHMaJbHasl MOJIIPU3ALHs HAXOAUTCH MEXKLY 6.5% u 7.5%.

[Ipu 3TOM, mMOVIspH3alUHsi MOpell HOCHT HaHGoJee HepaBHOMEpPHBIH Xa-
pakTep, B TO BpeMs KaK CTeleHb NOJIIPH3ALMHE  OTHAEJbHBIX CBETJABIX (rop- .
HBIX )oGJacTeil JOBOJbHO OfuHaKoBa. [l MOpeli B OTAEIBHHIX CAyYasx mMo--
JApU3aLEA JAOCTHraeT ropasfo GoJsiee BEICOKOrO 3HAYEHHS (o 17%), uem
ee MaKCHMaJbHOe 3HaueHHe IJist obuiero cera JIyHbI -

' O6JacTH, KOTOpble MMeNH Obl MaKCHMAaJbHYIO MOJSPH3aLHIO B Ipeleiax
or 7.5% no 12%, npeacrasasior no Jluo, Gonbluyio penkocTs Ha JIyHe.

[ToJisipu3alis PasJMYHBIX IO MECTOHAXOXKIAEHHIO H OAMHAKOBBIX MO OK-
\packe TuIOLIafell JyHHO!N MOBEPXHOCTH BO BPEeMsl KBalpaTyp He NOKA3EIBACT
Pa3JIHuKs, ecjii UCCaefyeMble 00JaCcTH PACTIOJNOKEHEl OKOJIO LEHTPA H Kpaes
mosymecsina. [1061430cTH TepMuHATOPa, HA0GOPOT, HAGMONABTCS OTMeEYeH-
Hoe eme Cekkd [118] yBesHueHHe NOJNAPH3AIMH, 3aMeTHOE OCOOEHHO HA
Mopsix, rie no Jlno muorna ona aoxomut go 50%. [Tostomy, Jluo cuwmraer,
YTO KOJMYECTBO IIOJISIPH30BAHHOTO CBEeTa 3aBHUCHT OT YrIjia, 00pasyemoro
nosepxHocThio JIyHE ¢ HampaBjeHHeM Ha HaOmofaresis, JHIIb B COCEACTBE
C TePMHHATOPOM.

Boo6uie, no JIHo, noaydaercsi, 4ro AJIsi OTHEJbHBIX OOJacTeH KOJHYe-

CTBO TIOJISIPH30BAHHOTO CBeTa, rpy0o roBopsi, MeHsieTcs B obpaTHo# nponop--
IHH K aanbeno.

i
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' Heo6XOMMMO CKasaTh, YTO KpoMe BHIUHC/IEHHS CTEMCHH NOVIAPH3ALAK
JynHOro cBeTa, JIHo MPOHSBOARN TaKKe onpese/ieHus NONOKEHHsA MIIOCKOCTH
pnoaspusauuy. B pesysibTaTe Taxkax onpezenesnii OH Halllel, UTO IJIOCKOCTh
HOJISTPH3AIIAK JIYHHOPO: CBETa MOXKeT 6WTb KAK MapaJ/ieyIbHOA, TaK H mep-

- NeHJHKYASpHOM K TJIOCKOCTH 3peHHsi BWIH K ILIOCKOCTH, npoxoAsmie gepes

: Couna ¥ ras HaGmojareas. B mepsom caydae, JlHo Ha-
SHBaeT NOIAPH3ANMIO| [IOJIOXKHTEJbHO, a BO BTOPOM ctyqae—OTPHIATENb-
foft, Crenenn nonspnsandy o8 060sHaYaer, COOTBETCTBEHHO, CO sHakoM (+).
win (—). . : : . :

JIno yTBepHIAET, UTO OKOVIO NOVIHOVIYHHS HJIH NPH MaJhbX yrjax 3peHHs
(B mpeaenax 0°—23.°3) obuui cer JlyHsl noyiapE3OBaH OTpHUaTebHO, [1pu-
geM BeJHWMHA CTENeHH NOJAPH3AIH, BO3PACTaA CHHYCOHIAILHO OT HYJIEBO-
Yo 3HAYeHMs BO BpeMs MOMEHTa ONMO3HIMH, AOCTHraer JHilb —~1.2% mrs
‘yraa spennsi 11°, 3ateM oHa yMeHbllaercs, ofpantaerca B HyJib IpH Yrje

-apenus 23.5° u, OMATH BO3PACTas, CTAHOBHTCA MOJIOKHTENLHON IS GOVIb-
-mux yrioB; OTa KapThHHa HMeeT aGCOMIOTHO CHMMETDHUHHH BHJ, L]l BpeMeH
[IoC/]Ie TMOJIHOVIVHHSL M |0 Hero, NPH 3HaueHHH YTJa 3pEHHs HAHxe 35°. Buimie
se 35°, Kak GLUIO CKasaHO, [Jis yOiBalomei Jlyun nosspusanus GoJblle,
fqem anisi npubhBalomiedt JIyHe. OKOIO HOBOMYHHS foJisipu3anys yMeHblla-
_ercsl, OCTaBasCh MOJGKHTE/JbHOM, M 3HAUeHWs CTeNeHH MOApH3AL|H LA
yOuBalomet ¥ NpHOHBaoUel JIyHu 6HICTPO NPHOGIMAKAIOTCS OXHO K IpyroMy

Mono6Hoe siBjeHKe Ha6mogald JIHO M NPH HCCIEIOBAHMM  OTASJIBHBIX
obsacrefl JyHHOMH epxHoctd. OH HalleJ, 4YTO IVIOCKOCTb MOJISApH3ALHK
omuHakoBa B Kaxuaodt Touke JIyHbl, Kak HA MaTepHKax, Tak H Ha MODsX.
'Ona He SaBHCHT OT ODHEHTAIMH NOBEPXHOCTH JIyHH 1O OTHOIIEHHIO K .Har-

" paBaénnsM 3emad u| Co/Hua, KaK MOXHO 6BLIO OXHAATh, H MOKa3hLIBaeT
(CBSI3b JIHIIL C OpMeHTauHel NJIOCKOCTH 3PEHHS, KOTOpOil OHa Bcerga JHGO
‘mapaJiebHa, JHGO NepreHuKyispHa.

ClieyeT OTMETHTb, UTO SIBJIEHHE OTPHLATE/]bHOA MOVIAPU3ALUH JYKHOrO
cBera He GHJIO 3aMeyeHO HH ONHHM HccaeldoBareseM 1o Jlxo. Aparo # Bce
ApyrHe aBTOPH BOOGIiIE HM pasy He HAXOLWIH Ha JlyHe uukaxofi mosispH3sa-

. mum Hike 30° 3HaveHus yria ¢Qassl. TpuanHo# sToro obcrosrenbcra JIno
CUMTAeT BeCcbMa MaJjyio BEJHUHHY OTPHLATeJbHOH MOJADH3AlMH, HEmoAna-

" JOLLYIOCS H3MepeHHsiM MPHMeHEHHHIMH paHee HHCTDYMEHTAMH BBHLY HH3KO#
rouHoCTH nocieannx. Hobwiit noasipumerp xe JIno, no ero y6exneHuio, 1aBaj
BO3MOKHOCTb H3MEPHTH NOJISPH3AIMIO CBETA BH3YaNbHHIM HACJIONEHHEM, el
'- OHa JOCTHrajaa 0.1%.|

Opnnako, Kax nokasan JI. Tymepman [133], Takoe yTBepXneHue JIno He
¢oOTBeTCTBYeT AeHCTHHTENBHOCTH. PaccMarpiBas BH3yalbHHE METOJIH HM3Me-
peHHsi CTeneHm noJspHsamnuH wsaydenns, JI. Tymepman mpAXOIMT K 3aKiio-

| WeHHIO, UTO OTHOCHTeAbHas OMWHMOKa, coBepmaemasi JIHO MpH BHSyaJbHOM
Onpefie/IeHHH MaJbiX | CTelleHeR NOVISPH3ANNH (oxos0 0.01) aysHOro eBera,
paBHa WJH GoJbIe ONpeaeNseMOi BEIHIHHH. IMoatomy pesyasraTh JIHO; OT-
HOCAIIAECH K OTPANATENLHON NOJSPH3AUHH, ABJSAIOTCA HEYBEpEHHHIMH.

JlHo HCCJEnOBaj NOVIAPH3ALMOHHHE CBOACTBA CBETA, OTPAXEHHOro OT
HEKOTOPHX 3eMHBIX , B TOM 9HCJIe—OT JiaB H BYJKaHHIECKOro memnja
" BesyBHst. BHUHCAHB CTENEHH NOAAPH3ALHR H NOCTPOHB KpPHBHE H3MEHEHHS

5T0# BENHURHM B 3aBHCHMOCTH OT YIJIa speHis (B LaHHOM clydae STO Syzer
YTOJt IPR HCCTIEAYEMQ 1

BelllecTBe MeXJy afalollHM Ha HEro H OTpaXKeHHBIM
“ X HaGJIoNareno JYSaMH), OH Haules, 910 HauGouibillee CXOACTBO C MOVIADH-

3aHHOHHKMH CBOJACTBAMH JIYHHOA NOBEPXHOCTH MOKAa3HBAIOT BYJIKAHHYECKHE
" nenisl ‘Besysusi. B pesyabrate atoro, JIHo mpuiuesl K BHBOAY, UTO NOBEDX-
" poctb JIyHH BOVDKHA GBITH MOKpHITA aHAJOTHYHOA 3eMHBIM BYJIKaHHUYECKUM
. emiaM By:lxanuqeclqoﬁ NBJIBIO. '

N o : :
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JIno BeickasbiBaeTcs mnportus sakiaoueHnit H. I1. DapaGameBa o Tom,
YTO JIYHHBIE TOPOJALI CXOAHBI HEMOCPeACTBeHHO C BYJIKAHHYECKMMH JIaBaMH.

OzHaKo, KaK COBeplIeHHO npaBuabHO ykasbiBaer A. B. Xa6akor [19],
H. I1. BapaGaumes OCHOBBIBAJCH Ha yrje MaKCHMaJbHOH TNOJAPH3aLHH, KO-
_Topbiil He Bhumcaen Jino. Kpome toro, marepuasn Jluo HemocraToyeH H He
_oxapaxrepu3oBaH nerporpadudecku. OH paccMaTpHBaeT CPeJHIOI KPHBYIO
noJispusaiuy JIyHel, XapakTepU3yIOHIyI0 IJIaBHBEIM 06pa3oM CBOHCTBa JyH-
 HbIX Mope#t (paBHuH), a He rop. Mexay TeMm, xak ormeuaer A. B. Xa6akos,
" DeACTBUTENBHO [OMYCTHMO, YTO JIYHHBIE PAaBHHHBI MOKPHITH MEIIaMH, HO
CKaJIUCTYIO TIOBEPXHOCTh JYHHBIX rop (XpeO6TOB H BHICOKHX BepLIHH) He clie-
. lyeT MpeanoJiaratb COCTOSIIEH TOJIbKO H3 MellioB. TakuMm oOpa3om, Bo3pa-
KeHHs! JIMO He HMEIOT OCHOBaHHS.
B 1941 r., mpoW3BOAA NOArOTOBUTEJbHbIE PA6OTH K HaOMOMEHHIO IOJI-
' HOoro coJHeyHoro satmenusi, B. T. ®ecenxkos u O. I1. Kpamep [134] moayuniu
. cHUMKH JIYHBI 4epe3 MOJISIPOMI OKOJIO MOMeHTa MoJjHoayHus. s ¢ororpa-
‘bupoBanust JlyHbl Oblia TpHMeHeHa Kamepa ¢ (OKYCHBIM DacCTOSHHEM B
70 cM. O6paboTaB noJyueHHble CHUMKH [0 METOLy, mpentoxennomy B. I.
‘DeceHKOBHIM [135], aBTOPHI HALLIH, YTO CBET, OTPAXKEHHBIH PA3JIHUHBIMH 06-
WJIaCTSMH JIYHHOM IIOBEDXHOCTH BOJIM3HM INOJHOJYHHSI, BOBCE He IOJSIPH30BAH.
: Wcciteys pasiuutble 30HH JYHHOH MOBEPXHOCTH C NMOMOIABIO CHENHaIb-
‘HOil TIOVISIPU3ALMOHHON IIACTHHKH, YKpeIUIeHHOH B (oToKamepe, Owman ([8]
ctp. 37) MOATBEpAMJ HANMYKE NOJISIPH3ALMH CBETA, OTPAXKEHHOI'O OT HEKO-
Topbix obmacreli JIyHBL
B 1946 r., B cBaA3H ¢ PabGoOTOl, MOCBALIEHHOH OLEHKe MacChl JIVHHOM
atmoctepbl (06 3TOii OlLEHKE CM. Bhillle, CTP. 17-—18) Ha OCHOBaHHH MOJIAPH3A-
nmonnsix Haomonenni, 0. H. Jlunckuit [43, 44] moayunn dororpadpuu JlyHer
OKOJIO MOMEHTOB IepBOil H MOCJAeAHeH 4eTsepTeil, CHsSIThie 4yepes INOJPOUA
B 3€JIEHbIX U CHHHX Jydax C TIOMOIObIO KopOHorpaQ)a.
Ilpumensts meron B. I'. Pecenkosa [135], 0. H. Jlunckuili BBIYACTHI
| cTeneHb MOJSAPH3AUMA M YroJd MeXIy IIOCKOCTBIO MOJISPH3AUMH U 3KBAaTO-
POM MHTEHCHBHOCTH JJIfi OTHENbHBIX Y4ACTKOB, COCTABJISIOUIMX OKOJIO 0.001
IWIOMIAAH BHAMMOTO JIVHHOrO AHcKa Bo BpeMsi kBaxparypsl. ITo 10. H. Jlun-
CKOMY IIOJIy4yaeTcs, YTO CTeleHb NOJISPH3ALMH PA3IHYHBLIX JeTase JlyHut
yepes sesienblii GuiabTp MeHserca ot 0 1o 28%, a yroJ MexXay IVIOCKOCTbIO
MOJISIPH3AIMH CBETA M 5KBATOPOM HHTEHCHBHOCTH MOKA3bIBAET H3MEHEHHA
-or +48° no — 32°
- B ceoeii pa6ote [44] 1O. H. Jlunckuii paccMaTpUBaeT BHIILEYNOMSHYThI®
¢ wamu pabors Jlangepepa, H. I1. Bapa6amesa u JIvo u jfejaer 1o HEM He-
 koropble 3aMeuanusi. B uacrsocry, [0, H. Jlumckuit cumraer, 4ro OTOXKMIe-
'CTBJIEHME JIYHHBIX IIOYB C 3€MHBIMH MaTepHajJaMH, IPOU3BENeHHOe YyKasaH-
" KBIMH aBTOpaMH, siBJgercsi (PU3HUecKH HeoGOCHOBAHHBIM.
i B 1949 r. dpanuysckue yuensie B. JIno u O. Honwdyc [136] usyuanu
TMOJISIPU3ALMIO TENEJbHOr0 CBeTa JIYHBI C TOMOIIBIO BH3YaJbHOLO MOJISIPH-
MeTpa, cHaGKeHHOro nossipuckonoM. OHE HAIUIH, YTO B KBaJpaTypax Iemneb-
HBIH CBET 3aMeTHO NOJISIPH30BAH, UTG OOBSICHSETCS OYeHb CHJIBHOH moJjsipusa-
'LMEH COJIHEYHOTO CBeTa, PACCesiHHOro 3eMHOH aTtMochepoll B MeXIUIaHeTHOe
*IIPOCTPAHCTBO.
‘ 3tu ke asTopnl [137], Ha OCHOBAHHH TOIMBITKH MOJSPHMETPHYECKOrO H3-
MepeHus: cymepeuHoro 3¢ ¢dexra, BEI3BAHHONO IMIIOTETHYECKOH JIyHHOH aTrMmoc-
thepoil BO BpeMsi KBafpaTypbl OIpelesiuJd, YTO 3Ta atMocepa Mmor/ja ObITbh
JIerko OOHapykeHa, eCJH ee IVIOTHOCTb Obwia Gl Goubiue 10 ™% muoTHocTH
3eMHOH arMocdepsl.
[Mpomonxkan nauaryw BMecte ¢ Jluo padory, O. Hoabdyc [138], r me-
Jasx oGHapyKeHus ele Gosee ciiaGoit atmocdepbl JIyHBI, TPUMEHHI KOPOHO:
irpad u uHTephepeHIHOHHBIH TOJSIPUCKON U HCCIeA0BaJ TNOJAPH3ALHI0 COJ-
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’

‘HeYHOro c¢Bera, pac

«

CestHHOIo 3a POXKKAaMH noJgymecsiua. On npumeil K 3aKalo-

9eHHI0, YTO IIOTHOCTh JIYHHOH arMoctepH y ee MOBEPXHOCTH MeHbine B 10°
‘pas, yeM INIOTHOCTb 3eMHOR aTMoc(ephl Y MOBEPXHOCTH 3eMJIH.

Hakosen, neo6xonumMo oTMeTETb paboty [139] Toro e Hdovwstyca, moc-
BAIICHHYIO ONpPEeJeJeHHI0 KPHBOH NOIApH3auMH 3eMJM H MPHPOJAb JIYHHOH

nousel. Hatuonas

‘TIOJITPM30BAHHBLIN TenefbHEIH cBeT JIYHH B PaHHHX H

nosauux ¢asax, Q. Hoabdyc, ¢ noMOIIbI0 paHee IPHMEHEHHOH HM XKe
(Bmecte ¢ JIno) ycranoskn [136], namesn BO3MOXKHOCTb OlIEHHTL CTENEHb IO-
JIIPH3AlAH CBETa, PACcCesHHONO B MeXILVIaHeTHOE MPOCTPAHCTBO OCBEIIeHHOM

CoJsHueM 3eMJelo.
_AEeNoJsipu3alyH, B

Hmenno, npupaBas HajJjexaimlyio HONpaBkKy 3a s¢dext
13BaHHOU Au(PODY3HBIM OTpaXKeHHEM cCBeTa OT JIYHHOH mo-

sepxrocti, O. Joubdyc mosyuns, 4To NOJAPH3AaLMs 3eMHOro CBeTa HOCTH-

raer 369%.

BuiunciiuB T. H. KO3(Q(GHUMEHT AenoaspHsallii M JYHHOH IMOYBHI,
0. Hoarpyc Hallues, 4TO 3TA BeJIHYHHA 3aBHCHT OT ajib0elo W OHAa HaXOMHUTCH
B COIVIaCHH C BHICKA3HIBAHHMSIMH JIHO O BO3MOXKHOCTH MOKPHITHS MOBEPXHOCTY
JIYHB CJI0eM BYJIKaHHYECKOTO Iera.
N Hrak, paccmatpeBasi paGoThl IO H3YUEHHIO MOJSIPH3AIHMY JYHHOTO CBeTa
JIPEXXKHUMH HCCJIeJOBAaTeNsAMH, MBI yOeIH/JIHCb, YTO BeCb CyllleCTBYIOIIHH Ma-
TepHaJ NOJIydeH BH3YaJbHBIM WIH (ororpaduyecKMM MeTORAMH H, MO3TOMY,
“CTpafaeT H3BEeCTHOH, OTHOCHTEJBLHO HM3KOH TOYHOCTBIO IO CPABHEHHIO C TeM
AMaTepHaJIoM, YTO MoXeT AaTh Oojiee COBEPHIEHHBIH M TOUHBIH (HOTO3JIEKTPHA
YeCKHA MEeTOX. !

3ror Marepna.rtneynos.nemopme.nen H B CMBICJIe €ro NMpUMeHeHHs IJs
-ONpefleleHAst NPHUPOABl JYHHOH IOBEPXHOCTH, BBHIY TOro, 4TO B HEM, B
OCHOBHOM, TIPHBOSTCA JHIUL CPeJHHe 3HAUCHHS TOJSIPU3ALUMH CBeTa, OOGBIYHO
OTHOCSIIMECST K HEeMHOTOUHMCJEHHBIM H OOGIIHPHHIM o6jacTsiM JIyHBI. Kpowme
“Toro, Ha6JIIOACHAs HEPaBHOMEPHO pacipe/e/leHsl Mo JYHHHIM ¢asawm, yro He

NO3BOJISIET CTPOHTh| TOYHEIE KPUBHIE MSMEHEHHs CTENeHH NOJIAPH3AIMH B 3a-
BHCHMOCTH OT yriia |dasnl JIyHH, HeOOXOAUMBIE VISl CPABHEHHs C TaKHMH Xe

!eﬂleCTB.

‘KPHBBIMH 3€MHBIX
M asMyTaJbHBIN yTroJl MeXAy MmagalolUMH Ha JYHHYIO

He shiuncasic

IOBEDXHOCTb W OTPAXKEHHHIMH OT Hee COJHEYHbIMH JIyYaMH, BJIHSHHE KOTO-
POrO Ha CTelleHb MOJSPH3AIMH CBeTa, OTPAMEHHOro OT JIYHHBIX JeTajen,
HEOGXOMMO YUHTHIBATD. JleACTBUTEJBHO, ellle B 1903 r. Tasep [140] mokasaud,
“9TO MHTEHCHBHOCTb OTPAXKEHHOTO OT MAaTOBOJ MOBEPXHOCTH CBETa 3aBHCHT OT
-83UMYTAJIbHOTO YTa MEXIY IJIOCKOCTSMH NafleHHs H OTPaXKeHHS. [Ipu stom,
MAaKCHMYM HHTEHCHBHOCTH OTpPaXXeHHOTo cBera (NMpH JAHHHIX YIVIax NaJeHH:
‘M oTpaXKeHHs1), Bceraa HaGJrofaercsi BO BpeMsi asuMmyra 180°. -

ClleiyeT Take OTMETHTb, UTO OTHIOXb He JOCTAaTOUHBI H CYIIEeCTBYIOLLHE
_JaHHEle, OTHOCSUIHECH K OPHEHTHPOBKE IUIOCKOCTH NOJSPH3AlMH CBETa, OT-
“PaKeHHOTO OT PAas/IMYHLIX OGbekToB JIyHHL

B nameft pa6 MBI OTTHPAeMCsl Ha NpoBefeHHble HaMH B AGacTyMaHH
‘POTP3IEeKTPAYECKHE M3MEPEHHS H 10 HHM HCCJefyeM CTeleHb M IUIOCKOCTB
TIO/ITPH3ALMH JIYHHOIO CBETa, OTPaXKeHHOro OT psifia JeTajeH NOBEPXHOCTH
JIyHHL.

|
|
|
|
|
|
|
i
|
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a0 TnaBa Tperbst
METOJI HABJIIOIEHUM U ATIHTAPATYPA

§ 7. PoToaeKTPHYECKHl MeTo]l, HAGJI0AEHHH, ero MpeuMylecTsa N
HEeOCTATKH

ITpumenenve (OTOIEKTPHYECKOTO MeTOAA i ACTPOHOMHYECKHX Hab~
JIOJIeHHil OCHOBAHO Ha 3aKOHAX (POTOIJIEKTPHUECKOro sdoekra. W3 tpex BH-
7I0B 3TOTO SIBJIEHHSI Mbi OCTAHOBMMCSl TOJbKO Ha HaxGosiee JacTO HCIONb-
3yeMOM B acTPO(H3HKe, TAaK HA3bIBAEMOM, MOBEPXHOCTHOM WJ/H BHEIIHCM:
doTosddekTe MOTOMY, UTO B Halled Ha6JI0aTeJIbHON anmnaparype HCOoyib3o-
BaH HMeHHO (OTO3/1eMeHT ¢ BHeWHHM (oroadderToM.

CyTb BHEIHETo (HOTOITEKTPHIECKOrO 3((deKTa COCTOUT B TOM, UTO SJeK-
TPOHBI, HAXOMAIIHECS BHYTPH KAKOro-1HG0 BellecTBa (OGHIKHOBEHHO—MeTal-
Jla WJIH TIOJYTPOBOJHHKA) MOJYYHB SHEPrdio CBETa, MOTYT, IPH Ompele/eH-
HBIX YCJOBHUAX, BBIHTH 32 npeaessl IIOBEPXHOCTH 3TOro BellleCTBa.

[Ipunuun npumenenus dorosdderra n1s HabMOLEHHA BbIpaXaercs B
TOM, UTO C OMOIIbIO CTEHHAJbHBIX NMPHOOPOB—(OTO3/IEMEHTOB, H3MEpeHHs
“JIyYHCTOH SHEPTHH CBONATCA K M3MEPEHHIO /EKTPHYECKOrO TOKa. Ho, mnoc-
KOJIbKY 3JIEKTPHUECKHE BEJHUMHbl MOXKHO H3MEePHTb C OYeHb OOJIBLIOH TOU-
HOCTBIO, (DOTORJIEKTPHUECKHH MeTOJ B HACTOsIIee BpeMs sBJIACTCS TOUHEN-
UM MeTonoM (HOTOMETpHH, BooGlle, H acTPOPOTOMETPHH—B YACTHOCTH. Tou-
HOCTb (DOTOSJIEKTPUUECKHX HAGJIOLEHHH COCTaBJISIET THICSUHbIE JOJH 3Be3/-
"HON BEJIMUMHH. DTO —TIJVIaBHOE MPEHMYLIECTBO (DOTORIEKTPHUECKOTO METOHa:

OnHy U3 XapakTepHbIX OcoOeHHOCTeH (DOTOINIEKTPUYECKOTOo adpdekra
" TIpeACTaBJsieT TOT (BaKT, UTO KOJHYECTBO 3JIEKTPOHOB, BBIJIETEBIINX H3 toro-
- qYBCTBHTEJILHOM MOBEPXHOCTH, BOOOILE, NPSMO NPONOPIHOHAMLHO KOJMHIECTBY
_pajManuH, ynapliell Ha 3Ty NOBepXHOCTb. IlocienHee OGCTOATENBCTBO OYCHD
yIpollaeT BHYHCTHTEIbHbE PaGoTH Mo Hab/ogaTesbHEIM MaTepHaiaM. Ilo-
 MHMO 3TOTO, OHO TO3BOJIIET HENOCPEJCTBEHHO OINpeNeNsTh HHTerpajbHee
_ SIDKOCTH TPOTSIKEHHEIX HeGeCHHIX OOBEKTOB M MOJHble WHTEHCHBHOCTH CHEK-
" ‘TPaNbHHIX JIHHHH. :
B oTsinuKe OT BH3yaJbHHIX H (ortorpaduueckux Habmoaenui, npu ¢oro-
3JIeKTPHYECKHX HAaOIONEHHAX BCe H3MepeHHs BeLyTCsl BCerza ¢ ONHHM W
TeM JXe H, BMECTe C TeM, CTPOro TOCTOSIHHBHIM IPHEMHHKOM cBera. JT1o ofec-
neurBaer GOJBIIYIO CTAGHJIBLHOCTD H OGBEKTHMBHOCTb (DOTOMETPHYECKOH CH-
- CTEMBI TIPH HCIIOJIb30BAHHH (DOTOAJIEKTPHUECKOH (oTOMETpHH. .
dorossemenT npejicTasisier co6oii npuGop, KOTOPHIA CBOGONEH OT BCe-
BO3MOXHBIX OITHOOK INIa3a, TMPOSBJASIOIMX CeGst MPH BH3YaJbHBIX HabJio-
. IeHHAX, @ TakkKe M OT HeMaJoro KoviuuectBa (ororpaduueckux omuboK.

KpOMe .BbIII€YKAa3aHHEIX, IPDHMEHEHHE doToasieMeHTa HMeeT ellie TO Npe-
HMYHIECTBO Nepel BU3YaJbHBIM H q)OTOI‘pa(beI‘IeCKI/IM MeToAaMH, 4YTo OHO No-
3BOJISI€T NOVIyYaTh HENPEPHIBHYI0 H TOYHYIO PErHCTpPAlHiO CBETOBOrO IIOTOK&
H 06Hapy)KHBaTb €ro BO3MOX>XHbI€ KPAaTKOBPEMEHHBIE U HE_BGOJI]:HIPIe H3MEHEHNF.
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Heo6x014MO OTMETHTb, YTO doTosnexTpHUecKHA. MeTOA OTHIONL He fiB-
Jasiercst a6CONMOTHO CBOGOAHEM OT BCAKHX HENOCTATKOB. Hao6opot, HecMoT-~
psi Ha GOubIIMe MPEHMYUIECTBA, STOT METOL Koe B HeM ycTynaer BH3YaJbHO-
My B QoTorpaduueckoMy MeToNaM. HanpuMep, noc/iefiHne XapakTepH3yIOTCH.
Gouibiitell CIOCOGHOCTHIO TMPOHAKHOBEHHS IO CPABHEHHIO C IEPBLIM. Hekoro--
PHM HEZOCTATKOM (POTOSJIEKTPHYECKOTO METOAa Hallo 'CYHTATh JOCTATOUHO

HCTONb3yeMBX NpPH €ro MpPHMEHeHHH NPHGOPOB —

usx JIyHb Goabllle BCETO BHISIB/IACTCA HEJOCTATOK doro-

- 5JIeKTPHIECKOH MEeTPHH, COCTOSTUIHI B TOM, UTO MCNOAb30OBaHHE HOCJAEA- . . 5
+Hero Metonda. B omiHwHe or Qororpaduueckoro, He AaeT BOSMOKHOCTH Ha-

' «6mopaTh ONAHOBpPpEMEeHHO MHOrHE OObeKTH  JIYHHOH IIOBEPXHOCTH.
DT0T HEAOCTATOK, KOTOPHM TaKXe CTpajaeT H BH3YallbHAs ¢doromerpHus,
. npeAcraBjisier COGOM CepbesHYIO MOMeXy B CMEIC/Ie HAKOMICHHA GOVILILIOrO-

' Ha6JMIONATE/IbHOrO MaTepHajia. - :

OTkpuiTHe siBJeHHs porosddexra MmouTH Cpasy Xe HalIo npuMeHeHHe
B acTpoHOMHH. ONHHM H3 NepBHX 0GbEKTOB, HaJi KOTOPHIM 6BLTH. TOCTABJICHH:
onuTH, 6ruta Jlyna. Eme B 1907 r. nosBanach CTaThsl Cre66unca n Bpovha
[141], B KoTOpO# aBTOPH COOOIIAMH O Pe3yJbTaTax ONpeeseHHs CEJIEHOBHIM
doroMeTpoM 3aBHCHMOCTH 6Jecka Jlynu or ee (asnl. 3arTeM, HHTErpaJbHYIO: -
-(poTOBNIEKTPHYUEC ¢oromerpuio JIyHn TIpoH3BeN Pyxbe [142]). On nawes,

. 9TO.. OTPaXKeHHe JYHHOH TOBEPXHOCTH HE COOTBETCTBYET sakoHaM JlaM-
Gepra u JloMenb-3eeqnrepa. Pyxkbe [143) BunoyHRI Takxe (OTOJIEKTPH-
yeckoe ompeneieHHe anbbexo JIyHH, KOTOpOE noayuuiaocs pasHeM 0.055.
Pabora Koanmepa [144] nocssiiena onpeneseHHIO 3BE3AHHIX BEJHYHMH. Jlynst
‘M IPYTHX HeOGeCHHIX CBETHJ MeTONOM 3J1eKTpoOTOMETPHH. N

C npuMeHerueM (OTOSJIEKTPHUECKOTO METOAA ObLIK BHINONHEHH M APY-
rie MHTepecHHe HaGmofeHust JIYHbI, O KOTODEIX Mbl YaCTHYHO YTIOMSIHYJH. .
puitte (§ 4).. '

HaxoHel yKaXkeM, YTO OMHCaHHe (OTOS/IEMEHTOB H o6muit 0630p doro--
3JekTpHYecKol acTpodoToMeTpHy, C cooTBeTCTBYIONIel Gubauorpaduei, MpH-
sonsitcsi, HanpuMmep, B paborax B. Bb. Hukonosa (52} rnaest V u XXV) w
T1. T. Kysmkosckoro [145].

‘Tlpn naGmoze:

| C _
§ 8. l_(patxoe onucanne MPHMEHEHHOro 3aekTpodoromerpa

- Haxkomyienue a6TI00ATeIbHONO MaTepHata I KaHHOA paGoTH IIPOH3--
pommiiock B AGacTyMaHCKOH acrpodusuueckofi 006CepBaTOPHH C TOMOIIBIO-
NepBOro COBETCKOTD 3BE3IHOrO snexTpodoToMerpa. BecbMa moxpoGHoe omA-
‘caHMe 9TOTO MpRGOPa Aaercsi B paborax [146, 147]. Tem He MeHee, MH CUH-
TaeM HyXHHIM TIPHBECTH 3/leChb XOTsl Obl OYeHb KpATKOe ero OMHCaHHE.

AGa amckul 3Be3HH sjekrpodoromerp paspaGorad B. 'B. Huxko-
HoBuM B I1. I'. Ky/HKOBCKHM H YCTaHOBJEH Ha CKOHCTDYHDOBaHHOM H. T,
TNosomapesuM 330 muanuMeTpoBoM peduiexrope. B xauecTBe ONTHYECKOH
CHCTEMH 3TOro 3JjekTpodoroMerpa TpHMeHeHa cXeMa Pabpu (wmm cxema
BHIXOZHOrO' 3padKa), ¢ MOMOLIbIO KOTOPOH YCTPAHAIOTCH BOSMOXHEIE CHCTE-
MaTHUecKHe OIHMGKH, BOSHHKAIOLUIME 32 CUeT HEOJHOPONHOCTH pacrpeiese-
HHA YYBCTBHTEJbH o noBepXHOCTH (OTOKATOAA (omn6KH THIHPOBKH
H OWMGKH NPH CPaBHEHHH OOBEKTOB C Pa3HYHON doromerpHUeCcKO#t CTPYK-
Typoft). o , ;

Dror npuGOp HMeeT Ta3OMOJHBIA CYPbMsiHO-lieaHeBHfl  (HOTOIEMEHT..
Ycuncuue $oTOTOKA TPOH3BOIMTCH cobpaEHHM no cxeme IleHHKa KOMOEH-
CAHOHNBIM YCHJIHTeJIeM TOCTOSHHOTO TOKa. ®oPOTOK H3MePSIeTCs BHCUKOIYB-'
‘CTBHTENLHHIM 3ePKaJbHHM TajbBaHOMETPOM. !

[ERPRUNTR T SR
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OcHeBEBIE 3JIEMEHTHl 3/MeKTPODOTOMETPa—(POTOJIEMEHT, BXOAHOE BHICO-
KOOMHO€ CONPOTHB/ICHHE H 3JEKTPUYECKas JaMIa, NMOMEIeHbl B BaKYYMHOM
LHU/IMHIPHUECKOM KOpIyce.

Onrrueckas 4acTb npuOOpa pacnoJiokeHa B CHEUHATBHOM MePeXOIHOM
YCTpO#cTEE, TIOCPEACTBOM KOTOPOro Kopmyc ¢oTo3/jIeMeHTa MPHCOSAMHEH K
nuraomemy pedJuiekropy. B stom Mecre momemmarorcs auHsa Pabpu. saek-
TPOMArHUTHBIA 3aTBOP, AHAa(parMbl PasHbIX QHAMETPOB, YCTAHABIMBASMbIE
o Mepe HafOGHOCTH M CMEHHBIE METa/UIHYECKHE ONPaBbl C PA3HBIMU CBETO-
QuIbTPAMH, TOJNSTPOUIAMH H HEATPabHBHIMH (DHJIBTPAMH.

31ech JKe YCTPOEHBI: NOCTOSHHBIH HCTOUYHHK CBETa (doromerpuueckuit
‘CTAaHAapT), CAeJaHHBIH H3 06JIafaiolllell BLICOKHM IIOCTOSIHCTBOM CBEYEHHS.
CaMoceeTsilledCsl PaIMOAKTHBHOM KPAaCKH H, CBSI3aHHAS CO 'BCIIOMOraTeNb-
Ho#l TpyGKOH, BLIABMXKHASI NMPH3Ma MOVIHOTO BHYTPEHHEro OTpaxKeHus, MO3BO-
Jgiomast HaG/IIoAATh TOJ0KeHHe H3MepsieMOro o6bekTa B AuadparMme mous,
T. €. KOHTPOJIHPOBATb HABOJAKY Ha 3TOT OGLEKT.

OJIeKTPOPOTOMETP YCTAHOB/IEH HA MOJOH OCH CKJOHEHHS B H3CMHTOB-
CKoM ¢okyce peduiekropa. Baarojapst nmosmumnaukosoMy Kpemiennio ¢oro-
METD MOXeT JBHIaThCS B NMO3HUHOHHOH IVIOCKOCTH. DTO 06ecrneynBaer yVios-
HYI0 JJIst HaOJIIOJIEHHs] YCTAHOBKY KOHTPOJIbHOH TpPYGKH.

TanbBaHOMeTp, KOHTPONBHO-H3MEPHTETBHEIE TIPHOOPH, PEOCTaT H TMHTA0-
mue Garaped NOMeMIEHB B OTJAeJdbHOH KOoMHaTe. OHH COeNHHEHbl C npubg-
POM XOpOLIO M3O/JIHPOBAHHBIMH M TUIATEJIbHO 3a9KPAHHPOBAHHBLIMH MPOBO-
JaMH.

Habmonenusi ocyutectsasiiotcss asyms HaGuiogaresiMd. OQuH M3 HHX
Haxonutcst B Gauine y peduekropa. OH HABOAMT TeNecKONn Ha H3MepseMbie
‘COBEKTHl M THIMPYET C NOMoIIbio 10-CM I'Maa, CHAGKEHHOrO MO3HIIHOHHBIM
MHKPOMETPOM, a TaKxKe CMeHsieT (GHIbTPbl WK MOJISIPOMABI H AHA(parMbl. .

Bropoit Hab/MogaTe b MOMelaeTcsi B KOMHATe, I/l HAXOMHTCS I'aJbBa-
HOMETp M MepeyHC/IeHHble BbllUe ApYrue >SJeMeHTHl djaektpodoTomerpa. dra
"KOMHATa MOXKeT GBITh OCBEUIEHHO! H, B HEOGXOLUMbIX CJIy4asX—oOTeNJIeHHOMH.
3azaua BTOPOro Hab.rogaTe st COCTOMT B TOM, YTO OH JOJI}KEH PeryJaupoBaTh
paboTy YCUJTHTeNst, ONEPHPOBATL 5J1EKTPOMATHHTHBIM 34TBOPOM H BECTH OT-
‘CYETHI TaJIbBAHOMETPA H 3alUCH B KypHaJe HaOMIOLeHHH.

3acsykuBaer OLITh OTMEUEHHBIM, 4TO TOCPEACTBOM PACCMATPHBAEMOTO
5JIEKTPO(OTOMETPA MPOH3BEJEHO HEMaJo HHTePecHhIX HAGMOLeHHH B pas-
JIHYHBIX 06JIACTAX aCTPOHOMHH M reotdusnku. B wacTHocTH Mo cetenorpadu,
C NMOMOMIBIO 3TOTO MPHUGOPA MOJMYUeH HAGMI0[aTebHBIH MaTepHaJs /s HeOIHO-
KpaTHo ynoMHuHaBiueics pa6otel A. B. Mapkosa [75].
~ Tpumenus sror xe npubop, T. Merpennmsuin u JI. Xurapos npousse-
JIH H3MEPEeHHd IaJleHHs OCBEIlleHHOCTH B NMOJYTEHH M TEHH Yepe3 I[BA CBETO-
GuibTpa BO BPeMs MOJIHOTO JYHHOTO 3aTMenus 8.X11.1946 r. Stu H3MepeHHd
Ouu1H 06paoTraHbl ¥ omyGiukoBaHbl Hamu [148].

Kpome nossipusanmonusix Habmonennii, IpoBeeHHbIX B AaHHOH paGoTe,
MBIl BBRINOJIHHIA HA 3TOM mpubope psij aOGCOMIOTHLIX M3MEPEHHIl SIPKOCTH He-
CKOJIbKHX JeTajieit JIyHel okosio mosnonyuus. PesysnbTaTsl 06paboTKH 3TAX
HaOMIONEHUH XKAYT ONy6MHKOBAHHS. - ,

§ 9. Hccrenosanue mosispusyolux CBOMCTB TejlecKona

st oGHapy»eHHs! CHCTeMaTHYeCKOH OIIMOKH, HeH3GeXKHO BKPaLbIBA-
oleiica B HaOJofeHAs -6/1arofapsi CoCoGHOCTH 3epKas peduiekTopa MoJsi-
pH30BaTh CBET, HEOOXOAUMO OBLIO MPOBECTH PaGOTy IO HCCIEJOBAHHIO NOJS-
PH3YIOIIHX CBOHCTB NMPHMEHEHHOTO HAMH TENECKONa. DTO Mbl CUHTAIH HVXK-
HBIM OCOGEHHO MOTOMY, 4TO a0acTyMaHCKHi 3Be3fHB  3JeKrpodoTomMerp .
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Meroa nabaiogenuii n ammaparypa ) 45.

NPHKpeIJieH K yCTpoeHHOMY no mpejdokanbHol cucreme Hacmura pedaex-
TOPY, KOTppasl, KaK H3BeCTHO, NpeJyCMaTpPHBaeT AONOJIHHTENBHOE ILIOCKOE:
3epKaJio, nomem.emfe 1o, yriioM 45° OTHOCHTENbHO HaNpaB/IeHHS BXOMS--
HIEr0 B TEJECKON cBeTa HeGeCHHIX Tel, - '

He Haiins Hurge B JuTepaType HHKaKHX PaGOT, KACAIOLIMXCA HCCTEN0BA-
'HHSl TIOVISIDH3YIOLLHX CBOHCTB aCTPOHOMHYECKHX HHCTPYMEHTOB, MH I10Cty:-
IIRIH CleqyiomumM 06pasoM. :

Bo-mepBrIX, MOCPEACTBOM YCTaHOBKH, NPHMEHEHHON HaMu IJIS TOJSTPH- -
SaIHOHHBIX HAOIIOAEHHH JIYHHBIX OOBEKTOB, OBbIH H3MEPEeHH, NPH COBEpIUeH-
HO DaBHHIX YCJOBHAX C JIYHHBIMH HaOJIOJEHHSMH, CTENICHH [OJAPU3AIMK
CBeTa HECKOJIbKHX SPKHX 3Be3[, Pa3HBIX CHeKTpaabHBIX THMoB. CuMTas cBer:
3THX 3Be3[l HENMOJIAPHU3OBAHHEIM, MOXHO GBUIO, KAK Mbl AyMaJll, IOJYIEHHYIO -
BEJHYHHY CTeNEHH IMOJSPH3alMH HPUIHCATL CAMOH ONTHKe HCI0JIb30BAHKHOTO -
HHCTPYMEHTA. } ) _

Martepuasn noJisApH3aUMOHHHX HaG6/IIOJeHHI 3Be3X coGpaH B  TabJuie-
9.1, rae npuBeleHHAS B MOCAEIHEM cTOA6Ie BeamuwHa P ossagaer cre-
NMeHb MOJSIPUSALMM | CBeTa 3Be3Ji, BHIYHCIEHHYIO 110 - OpMYJle (12.4) (cm.
Ranpie § 12). | - :

Kaxk BnIHO H3| 3TOH TaGaHubl, CDefHsisi CTeNeHb NMOVISPHU3ALMH CBETa
3Be3j, BblBeJJ,eHHaﬂiPB 11 usMmepenuii, pasusercs 0.040, ITpumepno Takoil:
BeJIHUHHEl JOIKHA ObUIa OBITH, MO-HallleMy YGEXIEHHIO, H OIUMOKA, BHOCH-- -
Mas B NOJAPH3ALMOHHBE HAG/IIOLCHUS JIYHHOH TMOBEPXHOCTH OINTHKOU TpH-
MEHSIeMOTO TEeJIECKOMIA.

OnHako, Kax 370 ClieyeT H3 aCTPOHOMHUYECKHX HAGJIONEHHI MOCHENHEro .
BpeMeHH [149, 150, ‘#151, 152, 153}, cBer HekoTOpHIX 3Be3d moaspuaoBan. He-

OynyuyH YBEpeHHHIMH B IIOJHOM OTCYTCTBHH MNOJSAPHU3ALMKU cBera Habuiiona-
" eMBIX HaMH 3Be3],

Bl MOIVIH C COMHEHHEM OTHECTHCh K IPOBEIEHHOMy HaMm'.
OMMTY. :

Tabanua 9.1 gbbomo

[*3
| Mownent 2
Jara mabmozenus Rabmozerns ‘Haspanue | :51:
‘ no Maporomy " smesmm B
o d ©5430639000 | BpeMeRu g 8 & | P
& . o \ Q%dgg(vagbob 3>bbggmagol 55 g- E
ondtbomo mdgbdo 5¢ | 29O
§ 1 dingmwon phHmon @abobyergdo gg’ 5 é%—g
| A m m
1 1950, ZeK., 17 16 37-5 0 Teasna—gmbrmbo| 3-80 Gs 0:038.
©33. |
2 » 17 16 525 7 Pub—omggbgdol | 3-72 » 0-030
3 - ‘xé 16 13-0 o Teapua—gnbmbol 3-80 ” 0-05I
| .
4 ” 13 17 10+0 . -80 " 0-033
S » 19 17 24-0 . 3-80 " 0-040.
6 1951, ;msa., 13 19 01:0 » 3-80 " 0-040
b
7 » 14 16 36-5 n Pub—oggdgdol | 3-72 . 0:037
| .
'8 ” 14 16 58-5 o Temsna—jpbmbo| 3-80 » 0-032
9 | 1954, mapr, 19 17 09-0 o Tanpu—agomgB>- 2-16 | K2 0-041
306)00 | Job
10 . 1% 17 22-0 & JIbea—qmadal 3-12 | Gop 0-051
11 n 19 17 37-% O Fuapm — g39tmg-| 3-84 Ao 0-043.
- Bddab
I
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[MosToMy Npe/CTaBsIO HHTEPEC, ¢ TOYKH 3PEHHsT CPABHEHHS, NPOBECTH
Halllell yCTaHOBKOH HaGJIONEHHs TeX 3Be3/l, CBET KOTOPHIX MO HCCeN0BaHHUSM
EPYrHX aBTOPOB He NMOKAa3biBaJj IOVIIPU3ALMIO.

Takue HaGJIOKCHHs HeHCTBHTeJIbHO M ObuiH mpoBefeHsl HaMd. O6Db-
eKTaMH Ha6JIoJeHHs OBUIM BHIOPAHBI 3Be3/ibl, MOKa3biBalOIHe OJH3KHE K
HYJIO CTENEHH TMOJSPU3aUKH MO 3JeKTPO(GOTOMETPHIECKOMY HCC/ISA0BIHHUIO
" XuabtHepa [151].

PesysbTaThl Hamux Ha6monenuil npusesess! B Tabnuue 9.I1. las cpas-
HeHus, B MOCJAeIHEeM cTojbHe 3ToM TaGNHUBl TPUBOAATCS TAKXKe CTeNneHH
noasipusauuu P Tex e 3Be3x mo H3MepeHHsM XHJbTHepa B 1949—50 rr.
1151].

Kak BHIHO, MeXLy ABYMs PsiiaMu HaGMIONleHHH HMeeTcsi CHCTeMarHye-
ckoe pacxoxaenue. IIpn 3TOM CTeneHb MOJAPHU3AIMM, NOJyYeHHAs HAMH,
OGLIUHO GOJblile TakoBOH, mojydeHHoll XmuabrHepoMm. Ilomumo sroro same-
TeH ONMHAKOBHIE B 060OHMX HaOMIONEHHSIX XOJA CTeleHH MOJTDU3AIUU 3BE3N
[15 UX PACNOJIOXKEHHIO B TabJIHILe. :

Ta6muuma 9. I¥ gbbomo

MomeRT S
HJara ‘BabmoneRus Howmep = E
SBE3 B =
HabaoAeRHA nong’g;%(:;? My no BD C ;; p P
< = Tk x
= ©3430639500 6l v | E g B
: | @ds06g000 Bendgbno ™ | Eg| & €
= @dgth L Cuvd
2 koo dumgmom BD 8aobgogoo | S & [ &3
3 Ebhnon nS | O3
kR m o m
I 1952, Mait, 28 21 7.5 — 8 4010 5-15 Bs 0:030| 0-004
2 MIOHB, I 22 230 +20 3649 5:09 B3 0-048 | 0-008
3 , 1 22 48-5 +22 3648 5-40 B.os 0-043 | 0-007
4 w 1 23 14-0 +24 3914 5:67 A21a |o0.055]| 0-009
5 w I 23 33-0 +31 3925 5-69{ Br-s |o-070] 0-008_

Ha6monenuss XuibTHepa, KaK H HAIIH, [IPOM3BEJEHBI C INpPUMEHEeHHeM
pedbieKTOpa, BCIEACTBHE YEro HECOMHEHHO, YTO ero pesyJbTaThl TawKe AOJ-
JKHBI ObITb OTATYEHbI OIIMOKAMH, BLI3HIBAEMBIMH MOJSDH3YIOUIMMH CBOHCT-
BaMu 3epkan uHCTpyMenta. ONHAKO, Halo CKasaTh, uTo XHJbTHEP HaG/II0AN
B (okyce KaccerpeHa, B TO BpeMsi, KaK Hallli HAGJIO/ICHHS, KaK yi&Ke GHIIO
.OTMEYeHO BHIlIe, NpoH3BOAMAHCH B (okyce Hscmmra, oT/IHUaIOMUMCH OT
NpeABIYIIero JAOTOMHATEIbHBM IUIOCKHM 3epkasoM. Ilostomy  crauosurca
NOASTHON W TPHYHHA CHCTEMATHYECKOTO MOBHILEHHS CTeNeHed IMOoADHA3andn
3Be3l B HALIHX Pe3yJbTaTaxX 10 CPABHEHHIO C pe3yJbTaTaMu XHJIoTHENA.

TTOCKOJIbKY CHCTEMaTHUecKHe OLIMOKH, BHOCHMble BOOGIIe NMPHUMEHEHHOH
XWIELTHEpPOM YCTAHOBKOH B BeJHYHMHY MOJSPU3AIMM 3Be3Jl, KaK YKA3bIEAeT
caM aBTOp, Upe3BLIYAKHO MaJbl, TO MOXHO JONYCTHTh, YTO 4acTb THX OIIH-
60K, BL3BAHHAs 3epKanaMu peduiekTopa paBHsercs Hyao. Toraa, Gecst pas-
HOCTb MeXAY CPeJHHMH CTeleHsMH MOJIPH3aLMH TSTH 3Be3l, HaGMIoLeH-

. gpix HaMH B XuwibTHepoM, GymzeM uMeTh (P —(Px)p =0.042, T. e no-
JMyuaeTcsi BeJqMUYHHA, GJM3Kas X NPHHATOH paHblle HJIsi XapaKTEPHCTHKI G-
JISIPU3YIOLIEro CBOHCTBAa Hamlero pedJiekropa.

_ TakuM 06pa3oM Kas3ajoch, UTO BOIPOC HCCJIENOBAHHUS MOJISPHIYIGUILRX
'CBOWMCTB TeJiecKomna Obl1 pemleH Gojee MM MeHee npasuiabHO. OmHakKo, yKa-
sanue B. A. Jlom6posckoro [153] Ha TO, 4TO moOJSpPU3aLMs 3BE3LHOTO CBETA
MeHsileTcsl CO BpeMeHeM H, BOOOlIe, XKelaHHe HMeTb Gosee yOeIdMTeJbHbE
JMaHHble, 3aCTAaBUJH HacC NPOBECTH M APYroH OMNBIT, ONHCAHHBIH HHXKeE.
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L [epsoii sagauefk MpH MOArOTOBKE ONKTA 610 OTHICKAHHE TAKOro MCTOY-
HHKA CBeTa, CTeneHb NoJspHSALHH KOTOPOro 3aBelOMO Guinta OBl OKOJIO HYAS.
HsecTHHM  (aKTOM €CTeCTBEHHOCTH NPSIMONO COJHEYHOro CBETa MH He pe-
IIMAKCH BOCIOJNb30BaThCA BBHAY HEOGXOAMMOCTH GHTL BECbMa OCTOPOMHHIM
7pH pabore Ha sneKTpodoToMeTpe BO BpeMs HaGJIIOeHHS TAKHX SIPKAX HC-
| TOYHHKOB, KaK COJIHEUHHIE JYUH. L
. 3akmoucHneM |akaf B. I'. ®ecenxkosa u O. II. Kpamep [134] o ToM,
<10 mo/iHAsi JIyHa [He MOKasbiBaeT HH MaJefillero NpH3HaKa MO/iPH3AIH,
npHMeHeHHOe B IOCHe[Hee BpeMs . A. Poxkosckum -[154] ‘misa- sc-

- cJIelOBAHHST NONAPH3yIomel CHOCOGHOCTH ONTHKY a/IMa-aTHHCKOrO MEHHCKO-
.BOTO TeJECKONa, MH TaKXe He MOIVIH BOCIOJIB30BAThCA MOTOMY, ITO JUIF HAC
HMeHHO JIyHA NMpeICTaB/IANa H3yJaeMBl OGBEKT H CYHTAJH, 'UTO Pe3y/bTaThi
:B. I. ®ecenxosa # O. I1. Kpamep f1s Hamero caydasi TpeGyioT NpPOBEPKH.

B pesyabTaTe [BHILIECKa3aHROIO, IJIsS HAIIHX Ieyiefl MB OCTaHOBHJIHCH
Ha HCCJIeAOBAHHH HCKYCCTBEHHOrO HCTOUHHKA CBETa, a HMEHHO-—HA HCCJIERO-
BaHHH CBETA, CO3A4BAEMOrO TeMIIePAaTYPHHM H3JTyueHHeM HUTH Hakaja, Har-

'peBaeMofl SJIEKTPHYECKHM TOKOM B JiaMie HAKaJIMBAHHS. Xors, KaK H3BCCT-

o [155), cBeT OGHYHKHIX TeMNepPaTyPHHX (He YepHHIX) H3JydaTesell YaCTHIHO

'TIOJISPH30BAH, HO -BOCTIONIL30BABIIHCh YKa3aHHeM akKal. C. H. Basunosa

{155} Mu HafeANHChL NOJYIHTD KBaSHECTECTBEHHH CBET IMOCPEACTBOM MHpO-

'MyCKaHHs NOJIAPH3OBAHHOTO CBETA Yepe3 MYTHYIO Cpeay. ‘

eCTBIAJCS ClefyloluM ofpasoM. Ha onHOM KOHIe onTHye-
aJ1ach CTPOTO AMadparMHpoBanHas 12-BoJbTOBas JaMna
feHseMasi [l ONTHYeCKHX npuGopoB. Owa mHTajsack OT

MyATOPoB. [1OCTORHCTBO_ HampsKeHHH TOKa NPOBEPIOLH

poJibTMeTpoM, Ha [pyromM KoHIe CKaMbH OBUI YCTanoBJeH

DIY-19, nepen GOTOTYBCTBHTENBHEIM CJIOEM  KQTOPOTO

NpEMeHsieMH# HaMu JJisi HaGMiofeAnfi JyHHOH nOBepx-

CTelleHH TNOJAPH3AIMH NPOHU3BOJAMJIOCH ONHCAHHHM B

'HAKAJIHBAHHUSA, NPH
JIENOYHHX aK y
NMpenn3HOHHKM
-$oTOYMHOXHTEJD
CTaBHJICH MOJIAPON]
HOCTH. Bruncnenne
1§ 12 cnocoGoM.
. VisMepeHns H4 ONTHYeCKOH CKaMbe MOKa3asH, 4TO CTEMeHb MOJApU3a-
IME NPAMOrO CBETA JIAMIH HAKajlMBaHHs B cpenHem pasHa 0.045. Iase
YMeHbIIEHHS] HOJSIPH3ALMH HCCIENyeMOoro HCTOYHHKA CBeTa mepes Jrammoit
BLUI0 OMEILEHO MATOBOE CTeKJIO, HO TO NOYTH HHYEro H€ H3MEHHJIO. 3arem
H3MepeHHsl OBUIE NPOHM3BENEHH Yepe3 MOJIOYHOe CTeKJo, NpH  pas/HIHBIX
NIOJIOKEeHHASAX MOCJAE[HEro H NPH Pa3MHIHBIX SPKOCTAX JIAMNH, 4T0 oGecreud-
JIO CHEMCGHHe MOAPHSALUMH NOYTH fAo Hyas. IlouyueHHyio BCe XKe, OYeHb
. MaJIeHbKYIO BeJHuHHy crenens noaspmsansr (0.007) Hanmo mpHmucarh Ior-
 PENIHOCTSIM -H3MepeHHfl, BCEJCTBHe 9ero, Aaxe B.Clydae TEOPETHIECKOrd
OTCYTCTBHS TOISTPHBALHAHN (@==b=C), BEJHIHHH a, b, ¢ Bcerna OTVIMYHH LPYT
OT Apyra K moapajHKajibHas BejuuuHa B (opmyie (12.2) ‘Bcerma mosioxa-
renbHa [134].. ‘
. Tlocne 9TOro MH pemnaH HaGMOAATh TAKOH HCTOYHHK CBETa wepes ot
THKY peduiextopa.| Ha sror pas JaMIodka nomenlasiach BHe Oaliud, Ba
‘PACCTOSIHHH NPHOJIH3HTELHO 9 MeTpoB H oc/le TIHIATEJLHOH HaBOLKH ped-
JIeKTopa OpajiiCh -OTCUETH Ha TajbBaHOMeTpe OOGHIKHOBEHHHIM obpasoM. .B
" pesy/IbTaTe PAAa H3MepeHHH MONYYHJIOTh, UTO CTENeHb MOJSPH3ALMH HCCJe-
IyeMoro CBeTa, NpoOLIEAIIero 4depe3 ONTHKY pedJekropa, paBHAETCH
0.046+.005. ; :
. TlonyueHHast HPU 3TOM CPAaBHHTENBHO GOsbluasi BeJHYHHA cpenHel xBa-
ZAparuueckoli omubku (0.005) oGBsICHsETCA TPYAHOCTHIO TOUHOH HABOAKH
pedaiekTopa Ha MCTOYHHK cBerTa. MasenbKoe mepeMellgHHe MCTOYHHKA cBera,
BBHAY' €ro’ GJIH30CTH K TEJECKOMy H NPHCYTCTBHS UEHTPAJbHEIX BCIOMOra-
\ © TeIBHBIX 3epKaJ; SKPaHHPYIOLIHX . OCHOBHOE Gosbluoe 3epKaJo pediekropa,

|
B
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BRISHIBAJIO 3aMETHO® M3MEHEHHE KOJIMUeCTBA CBeTa, 11aJIaiolIero Ha 3epKajo-
peduiekTopa H, Crajo GBITb,—OTCYETOB Ha raJbBaHOMETpE. )

Bce BesHuHHBI, Kacalolluecss NPOBEIEHHOTO oneiTa, co0paHsl B Tabadue:
9.111.

Brrunras, cefiuac, W3 BeJMUMHBI CTemeHH HOJISIPU3AIHY, TTOIYYeHHOH MpH
HabJII0leHNH KBA3HECTECTBEHHOIO CBeTa IOC/Te ero IIPOXOXKAEHHSI uepe3 ofl-
THRY pedsiektopa (0.046), cTemenb noOJSIpH3ALMM 5TOrO 3Ke CBETA IO €ero-
npoxoxaenus Teneckona (0.007), nonywaem 0.039, T. e. BesMuuHy, HaXoxs~
ILYIOCS B XOPOLIEM COIJIaCHH C NOJIYYEHHBIMH paHblie BeJHYHHAMH, Xapak-
TEPH3YIOIUMH TI0JIsIPU3YIOILYIO COCOGHOCTh 3ePKal pedJekTopa.

Tabmma 9. IIT gbbamo

o S .2 Cpenrss crenens noxspu-
r.; Habawozaemuit ucrounnx g % g E 33“1?{;2}(;?%%2&2?" a- ITpumeganue
= (i)
) = 3R Y| dmmobobsgoa
3 | wunomnen oo | EEZE | nmonbumt Wanan | gy,
2 S oE Ootnmo  3pmdomydon
1 | Ilpamoit ceer mamnm na-
KAJIMBAHHS [1 0:045+0-002 Bes npoxosxaenus
3961336900l Baornbaby ontuku pediaexkropa
doh330bo Lobamemg bggmgitmbtal md@o-
2 | Ceer naMuu HakanuBaAHMA, ) 40U 2omgmgmIE
npoaweN gl yepes Ma- .
TOBOE CTEKIO 5 0-046+0-003 »

336356gd0l Bamybrol
bobsoramg, aogmama 836 Jom
806580

3 | Cser namum HakatuBanus,
npowenwni Yepes MO-
JOYHOE CTEKJIO 24 0-007+0-005 »
3ob3gkgdal Bamgbal Lo-
boomg, pogmomo bdabgdé
806580 -

4 . 15 0-046+0-005 C mpoxoxaenuen ue-
pes OnTuky pedaeke
TOpa

6agmaidmbol  m3toe
40U gag3mom

Takum oGpasom, B3siB cpenmee u3 BeJIUYHUH, TIOJYYeHHBIX IJIsi XapakTe-
PHCTHKH TIOJISIPU3YIOIIeH CIOCOGHOCTH 3epKasd pediekTopa, MOXKeM OKOH-
JaTeJILHO 3aKMIOUHTb, YTO CTeNeHb NOJISIPH3AUMH CBETA, BLI3BAHHAS IPOXOXK-
ZICHAEM INOC/IeHEro Yepes ONTHKY peduiekTopa pasHstercs 0.040.

Caenyer ormMerntb, 4TO CoracHo JobesHoMy coobuennio B. A. owm-
GpOBCKOTro, HAIl pPe3ysbTAT XOPOLIO COIJIaCyeTCs1 C NMPOBENEHHBIMH UM HCCJIC-
AOBAHUSMH [0 H3YYEHHIO NOJISIPHYIONIEX CBOHCTB a/lIOMHHHPOBAHHEIX 3epKal,

Slcno, uTo mpexcraBaseT GOMBIION HHTEpEC YCTaHOBJIEHHE BO3MOXKHOCTH
ydyera oIHGOK, BHOCHMBIX BJIHSTHHEM NOJISIPH3YIOIETO CBOMCTBA TeJsIecKOoINa
B TIOJISIDH3AUHOHHBIE HAGMIONEHHS] JYHHBIX 0GDBeKTOB. [Tostomy mbt u cre-
Jlalu M3JI0XKEHHYIO HHKe TOINBITKY TaKoro yyera.

st BHIACHEHHS Xapakrepa NOJAPH3ALHH CBETa, a HMEHHO, JJIsl ycTa-
HOBJICHUST S/JIHNTHYHOCTH HJH NPsIMOJMHeAHOCTH (cM. § 5) mosspusanmu,.
KaK H3BECTHO, IDUMEHSAETCS [UIACTHHKA B YeTBEPTh IJIMHBI BOJHHL [153].

He HMesd BO3MOZKHOCTH IOCTAHOBKH TaKHUX HCCJIeILOBaHPIﬁ, MbI 6y}1€M
OCHOBRIBATbCSI Ha pe3y/bTaTax NpeXHHX HcclenoBatested [131], u mpumenm,
4TO CBET, OTPAXKEHHbIH OT JIYHHOH NOBEPXHOCTH, MOJSPH30BAH NPSIMOJIHHEH--
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Ho. IlpHueM, MJIOCKOCTh NOAAPH3ALMH (MOMHMO MOMeHTa NOJHOVIVHHS, O
KoTopoM GyleM ms'zm HEXKe), KaK MNOKa3wBaioT Hcciaenosanna B. Jino

[131) u 1O. Jlunckoro {44} a Takxe HALIM pesynbTaTH (cM. 3aKmjoueHue),
—pacjloVioxena ¢ HeGOIbIIHMH OTK/ICHeHHAMH B rmocxocm JKBATOpa HH-
TEHCHBHOCTH. |
TO Kacaercsi Xapaxrepa nonﬂpnsauuu €CTECTBEHHOTO CBera, Npoillef-
" mero uepes ONTHKY peduiekTopa, TO TaKoH CBET.JOVIKEH ObUrb NOJISPH30BAH-
HLM SJIHNTHYECKH, MOCKOJIBKY €ro OTpaxeHHe MPOHCXOIHT OT NOBEPXHOCTH
amouryxyponauuux JepKadt. Maockocts xe nompuaauuu pedmex'ro’pa Kak
MOKA38%0 HCCIEAOBA} He, pOXOAHT yepes ONTHYECKYIO OCb H “och cmonennn-
Tefleckona.
pﬂﬁﬂllaﬂ BO BHHMaHHE aumecxasauupe, MH Tenepb MQ)KeM NOCTYHHRTE
crenyiomum obpasoM. Chavana c nongmblo JIeTKO no.uyqaeuoﬁ GOpMYIHL:
3in 3@ — sin & cos ©.1y
‘cos & sin/

rae [—yraosoe pac sHue Mexay CoaHueM H JlyHo#t, a 30 & & (—craone-
Husa Cosua u JIyHpl, A1d MOMeHTa naGJnog.euua AaHHOTO QOBeKTa JIYHHOI -
UOREPXHOCTH, BhIUM ;ma YFOJ X MeXAY KPyTOM ;:x.nouelwﬂ JIyHH ® 3KBa- :
TOPOM HHTEHCHBH Tlocne sroro, nocrpoﬁu npuBefeHHbA 3ech (pHC.
2) yepTex, rae BA b SKBATOPA WHTEHCHBHOCTH (connanalomem C ILIOCKO-
CTHIO HOVIAPM3 LMK JYHHOIO cne'ra) OTJIOKHM . BEKTOP b 3xpn3a.neu‘rnuﬁ
BeJIHIHE HaMepeHHOA, HCKaXeHHON BJIHSIHHEM TEJIECKONA, CTEMEHH TNOJISpH-
3aymH, a ng.onb JIyHHOR napa.rmé:;n ‘(cosnapgamiei ¢ IJIOCKOCTbIO NOASAPH-

SHIMH (TONECKANAS ) -—BEKTOP P=0.04, XapaKTePH3YIOUIA  HOISPHIYIOYIO
mﬁmb B o

CO8 x =

ol Qﬁj ,g

o™

‘Qﬂ’r‘%@‘

. 2 ;A‘;pﬁg-
By

Puc. 2 Sabx '

B- TakoM CJlyuag, BeKTop X=p —Pno csoeﬁ BeJIMYHHE JO/KeH . OHTh
SKBUBAARHTHLIM HHOQH, eCllH TaK MOXHO CKa3aTb, CTENEHH NOJGPH3ALHH
cBeTa, a WTod .Y AQUIKeH JOKA3HBATH HCTHHYHA  YIQU. MEXAY IIOCKOCTBIO.
NOVISPH3ALUKH CBETd }.yyworo oﬁb@m‘a H. ?@%q@( mg‘gugnggoc'm .
. BuuncaenHne MAs nexompux M IyTeM BEJHYHHER X H
Y npuBefieHH B uue 9.IV, 3Hak yraa y' ofipesensercs aHaJOrHYHO 3Ha-
R\ yma v(cM. § 12). Ilas cpasHeHHA 34€éch XKe naxncn BeJnuuHK: P ny.

. 4. 3o, Su@beg. mbb domm., N 21
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Tabmuma 9.1V gbbomo

lata Muposoe | ¥ rox OB vext [
BDEMSA dassl P X . /
0ebhoro Bborgmoey - gabdal mdagitho ! 7
< ebhm $70B9 %30
h m o ! i o] o
1952-10-3 | 23 32 + 7.1 Tunnapx 0:042 | 0-036;+75-5/—61-0
dodotga i I
1953 3-30, 21 28 + 6-3 " 0:038 | 0:045 —51-6,—60-0
7-19] 19 18 —83-2 » 0-098 0-062‘—20-54-12-0
8. 1| 22 51 +87.8 » 0-094 | 0-059{+14-5/—13-0
9-24 23 OI +25-6 " 0-051 | 0-028|442-9[—50-§
1952+10- 3/ 23 32 + 7-1] Ilroaomeir 0:053 | 0-046{+68-5|—47-0
3G memiy
10-27| 17 26 —70-1 . 0-082 | 0-047({+ 6-8|416-5
1953+ 3-30| 21 07 + 6.3 . 0-030 | 0-042|—43-2/—64-0
7-31 23 07 +74-5 » 0:094 | 0-060{+ 8-4/—16-0
1952+ 1-11| 20 42 ~— 6.1 [lraron 0:056 | 0-049|—55-8l—44-0
Jemodmbo
1953+ 8-24| 20 52 + 2.6 » 0-059 | 0-063[+65-5|+138-0
1952+ 1+10{ I7 40 —16.6] M. Kpusncon (10%- 0:037 | 0:012|—25.9]—81:8
Hasg 4acTh)
J60dobydob drgs
(U>8b. BaFomo)
1953+ 3-31] 20 46 +15-5 » ' 0-057 | 0-056|—44 -9-—41-0

' Kak BumHO, B pa3jMYHBIX CAYyYasix, B 3aBHCHMOCTH OT yryia ¢asbl JIyHbl,
'3epKaJsia pedieKTopa JefCTBYIOT Pa3/MYHO HAa BeJIMYHHY CTENeHH I0JIspHaa-
LUHH ¥ [OJIOKEHHe TIOCKOCTH TOJISIPH3alHK JIYHHOrO cBerd. EcC/H 0K0JIo KBa-
* IpaTyp CTeNeHb MOJSPH3AIMH BCErAa YBEJHYUBACTCS H3-33 BJHSHHS Iapa-
3UTHOH MNOJIIPH3AaLUM HHCTPYMEHTa, TO OKOJIO IOJHOJYHHSI HMHOrZa HabJIio-
JaeTcsi ee yMeHbBIUEHHE.

ITO OGCTOATENLCTBO, MOXKET GBITh, YKa3biBaeT Ha 3aMedeHHHIl BIEPBBIE
JIno [131] addekr Tak HaspBaeMOl OTPHULATENbHOH TOJSPH3ALMH JYHHOTO
csera (cM. § 6). B mosb3y mnocieqHero 3ak/loueHHsi, MO-HALleMY MHEHHIO,
TOBOPUT TakMe HaGJaofaeMblfi HAMH CHJBHBIH [TOBOPOT IJIOCKOCTH TNOJSIPH-
3alUM B MOMEHTHI NOJHOJMYHHs, BrpoueM, Hago cKasaTb, 4TO MAJs TAKOTO
BLIBOJA NPUBENEHHBIN 3/1eCh MaTepuaJ HeIOCTaTOYeH.

B naJpHefillleM, pagyd WCKJAIOUEHHS MMapasUTHOH MOJSAPHU3ALMUH HHCTPY-
MEHTa #3 HaGJIAeHHH M OKOHUATEJIBHOTO PellleHHS BOIPOCa OTPHILATENLHOH
'[IOJISIpYM3aIUH, HEOOXOAUM II€PeHOC 3JIeKTPOMOJASPHMETPHIECKHX HaGJIOACHHT
JiyHHBIX 00beKTOB B AGacTyMaHCKOH acTpodusndeckolt obcepsaropuu ¢ ped-
JieKTOpa Ha CBOOOIHBIN OT mapasutHol moaspusauuu 40-cm pedpaxrtop®.

§ 10. UccaenoBaHHe NMPUMEHEHHOro NOJAPOHAA

B nmanuoii paGore, nMpu HU3YYeHUHU TMOJSIPH3IAUHOHHBIX CBOHCTB JIYHHONI
MIOBEPXHOCTH, AHAJH3ATOPOM CJYKHJ IOMeIeHHBIH MeXAy [AByMsl 3alliuT-
HBIMH CTeKJaMM TIepallaTHTOBBIH IOJSIPOUI, U3TOTOBJAeHHHIE B Tocymapcr-
- BeHHOM onTuueckoM HHCTATYTe B 1949 r, IlseHKHU Takoro moJsipouja, TOJIIIH-
Ho#i B 0.01 MM, xaK m3BecTHO, 00GJIafalOT CBOHCTBOM IIPONYCKaTh JHIIb JIH-
Heitno nouspusosannbiil cser. (I[logpoOHble LaHHBE O repanaTUTOBBIX MOJA-
poHiiax MOXKHO HaliT B paGorax [156, 157, 158, 159, 160]).

* B nanHoe BpeMs TaKoe MEPONPHATHE YZKe OCYLIECTBAEHO.
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|

Ilng uccenoBaHus NMPHMEHEHHOrO HAMH TIOVIIPOHIA, B CMBICJIE ‘OfIpejie-
JIEHHsI €ro. CIEKTPAJIbHOM MPO3PAYHOCTH M CHOCOGHOCTH MNOJIAPH30BATH CBET
5 untepBase 4000-—6100 A°, 6bln npuMeHeH YHHBePCAJIBHBIE MOHOXPOMATOD
YM-2 co cTeknsHHOM ONTHKOHA. B KauecTBe HCTOYHMKA CBETa mpUMeHSIACh
ToyeyHas Jamna (11-62 u3 ceHcHTOMeTpHYeCKOro HaGopa.

Ipr x{anpmxeprm Hakasna 10.62 BovibTa, LBeTHasi TeMHepaTypa JaMmbl
paeHsaace 2850 rpaxycam, momHocte—100 BarraM, Ilpn mamux npoMepax
JlaMIla NMOAJEPKHBAJTIACh B YKA3aHHOM peKHMe. l‘?Zae'r ee dokycupoBajics
CHenHanbHBIM KOHAEHCOPOM HA BXOJHOH INejau MoHoxpomaropa. Illupuua
Iesy 6panach pasHoi 1 MM. BriotHyio K BEIXOAHO# Iiesn MOHOXpOMaTopa,
B KayeCTBe NMPHEMHMKA JIYUMCTOH SHEPTHH, CTABHJICS TepMO3JEeMEeHT, H3FOTOB-
JIEHHHH B J1aG0paTopuH JIGHHHTPAACKOTO 3JEKTPO-TeXHHYECKOr0 HHCTHTYTA.
XapaKTepHCTHKH TEPMO3JEMEeHTa TAKOBbL; conpotyB/enne 12.2 oMa, 4yBCTBH-

BOJDLT

p TOpHeMHas mioinany 1 X10=10 mm2.
BAaTT |

JIns u3Mepends TEPMOTOKA CJIY2KHMJI YyBCTBHTEJNbHBIH 3epKaJIbHBIH IraJjib-
BaHOMeTp (HPMBI !Kemépﬂmxa (BHElLIHEe KpHTHUYECKOe CONIPOTHUBJIEHHE

TeasHoCcTs 1.0

\ | L MM )
100 om, 1YBCTBHTEJIbHOCTh MO TOKY 230 — npH pacCTOsiHMM MeXIy 3epKa-
‘ : pa

JoM M mKajok Bl1 M, mosHHI nepuosi COOCTBEHHEIX KosieGaHuH 1.5 cek,
BHyTpeHHee conporuB/eHHe 18.7 oma). PacTBop BhIxoaHo# Wiefm Gpascs
PaBHBIM 0_.5 MM C TOH IIeJbIo, YTOGH! CBETOBOH MyudeK, BHIXOASIIUHH H3 MOHO-
XpoMmaropa, L/IHKOM yMeIa/icsi Ha y3KOM (B 1 MM wWHMPHHOIO) chiae TepMo-
3JIeMEHTA. ‘
¢t T'paayrposka T‘Gapa6aﬂa MOHOXpOMAaToOpa 3apaHee ObL1a H3BecTHa IO
1IpoMepaM CHEeKTPaJIbHBIX JIMHHA PTYTHOH M HEOHOBOH JIAMIL ‘
Cnepsa mpomepsioch pacnpefesieHHe SHEPTHH B CIEKTpe JaMIH Ge3
TONAAPOHNOB. 3aTeM, CHEKTPAJbHOE pacHpeflesieHHe SHEPrHH - B .CBETOBOM
1I0TOKE JIaMIIBl M3MEePsIOCh I0C/Je NMPOXOXKAEHHS HM3JVUEHHS vepes ‘Halll IIO-
JSIPOU L, KOTOPHIH qomemancﬂ BIUIOTHYIO K BXOJHOH LIEJH MOHOXPOMATOpa:
Taxue xe npoMepH GbLTH NMPOU3BENEHB! Uepe3 ABA MOJSPOMAA: HAII H BTO-
polt TMONSAPOHL (K(l)’tl'opblﬁ Obl1 BHIPE3aH M3 TOTO e JIHCTa repanaTHTOBON
IIEHKH, YTO H TepBHIf, HO He GhLI 3aKJIQUEH MeXIY 3alUTHBIMH CTeKJIaMH).
CrepBa [pH Napasjie]bHOM, a IOTOM=-ApPH TepNeHIHKY/IAPHOM Ipyr Kk Apyry
TIOMIOKEHHSAX MX IUIOCKOCTEH TMOJSIPH3AIHK. : ,
Hmes: Takue H3MepeHHsl, MOXHO OBbIO yXXe BBIYHC/IHTH KOYPdHIHeHTH!
. TIPO3PaYHOCTH TOJIAAPON/IOB H HX CIIOCOGHOCTh TMOJISIPH30BATL CBET PasJIHIHBIX
JUIMH BOJIH. ~ - . -
Jas AHAJIOTHYHBIX npoMepoB B 6JH3KOM yiabTpaduosere (3000—4000 A°)
HCII0JIb30BAJICS mhe}omuﬁc;{ B AGactymaHckofi o6cepBaTOpPHH  030HOMeETD,
paspaboraHHbii B|Jaboparopun (oromerpun Mucturyra ¢usmku JleHuu-
TPaICKOrO TOCYLapCTBEHHOTO YHHBepcHTeTa [165). '
IT0T MpUGOP HMEET CYPbMSIHO-LEe3UeBbii (POTOINEMEHT C OKHOM H3 TOH-
KOT'O YBHOJIEBOIO (:F['ex.na U cHalXeH TPeMST Y3KOMOJOCHBIMH (HJIBTPaMH; “C

‘a¢pdexTuBHEIME IJMHaMH BoJH 324 mp, 360 mp u 440 mp.

Ilpu paGore c 0B0HOMETPOM. HCTOUHHKOM: CBETA, C NOMOIHBIO KOTOPOro
OnpeeaaInCh KO3(DHIHEHTH ' TPO3PaYHOCTH TIOASTPOHAOB,” CAVKUT HIpaMoil
cser CosHlla, HaXOIALIErocs BLICOKO Hajl, rOpH3oHTOM. [IpoMepel BesHCH MpH
COBepIIEHHO SICHOH NOTroje.

PeayeTaThl MBMeDEHHIl, BHINOJHEHHBIX C YKA3aHHBIMH HHCTPYMEHTAMH
co6paHel B TabJ. I(P.I. B mocsenteii, KpoMe MIHHBI BOJHBI, IPUBOIATCS BHIPA--
JKeHHbIE B IPOLEHTAX: Ty -—KO3(h(PHIHEHT IPO3PAYHOCTH NPHMEHEHHOIO HAMH
MOJAPOUAR; Ty —KO3(DHIHMEHT MPO3PAUHOCTH ABYX MO/SPOHJIOB: HAMIETO H

| , 0 :
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ApYroso MOJIPOMAa, NMOCTABAEHHBIX TAKUM 00pa3oM, uToObl MX ILIOCKOCTH
NOMSIPU3aMH COBNAJANH; T3 —KO3(QMUUMEHT NMPO3PAYHOCTH TeX XKe INoJs-
POMIOB IPH CKPELIEHHOM MNOJIOXKEHHH HX IJIOCKOCTeH WOVIAPH3alHH.

Tadanua 1o0. I gbbhagmo

A B mp T Ty T3
324 28 i-4 01
340 2:7| 1-0 o
360 36| 06 o
380 851 37 o
400 14-3 | 8-8 o
420 200 | 12-8 (o]
440 24:5 | 170 o
460 28-7 1193 o
480 30-4 | 20-4 o
500 28-8 1 19-7 [
$20 290 | 19-5 0.2
540 29-0 | 20-0 0-2
560 28:7 | 20-3 0-2
580 28-8 | 21.2 0-3
000 30-0 | 23-4 0-3
606 30:3 { 23-7 0:3

CreneHb noJiipu3alidi CBeTa, IPOMIMYUIEHHOro HNPHMEHEHHBIM [OJSAPOH-

ki 13-, Kak BumguM, paBHa 1009% uau
Ta T3
XKe BecbMa 6JIM3Ka K 3TOMY 3HAYeHHIO.

Ha puc. 3 maioTcsi KpHBBIE CIEKTPaJbHOH TPO3PAYHOCTH, MOCTPOEHHBIE
coryacHo tabauue 10.1. s ciayuas T3 KpuBasi He NPHBOZHTCS, BBHIY -HY-
JeBblX (uau OGJH3KHX K HyJEeBbIM) 3HaUeHHH 3TOH BeJIHYHHHL.

JIOM, BHIUHCJIEHHAsl TIo QopMyae p==

k

T

R

15}

. ) . T A 4,
320 343 30 580 400 420 44G 460 480 509 520 540 56D 580 o0

—rivmne g

Puc. 3 6ob.

Ha puc. 4 npusogurcs B3siTas M3 paboTwl [147] kpuBasi cneKTpajbHON
YYBCTBHTENLHOCTH 3JIeKTPOOTOMETpa, HCOOVIB3OBAHHOIO HAMH s NOJS-
PH3ALUOHHBIX HabmopeHuil JIyHBL
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Paccmorpenne| rabauust 10.1, a Taxke pucyHKoB 3 H 4 Noka3biBaer, 4To
fipHMeHeHHe HCC/IeJ0BAHHOIO MOJISTPOH/Aa B KaueCTBe aHAJH3aTOPa NMpPH HOJS-

Iy

-

)

|

~ -
22

aaI8 s g

" o b3 'S 32448 biemd
isgme Vadaracn Jabdbaleobeds

BT BB AT TR )

Pné. 4 Btk

T

PH3IAUNGHHLIX HaG/OgEHAAX na a6acTYMaNCKOM: Mempodxorrdumzpe, BUOJIHE
© ONpaBHano:. :
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j,,tllv‘:JIaBa yerseprasn
HABJIIOJIATE/IbHBIY MATEPHAJT

§ 11. BuiGop nyHHbIX 0O6GpasoBaHuii aaa HaGJOLEHHS

Hakomienne npuMeHeHHOro B JaHHOH pabore HaGMIOATENbHOTO MaTe-
prajia TMPOM3BOAMJOCH ‘HaMH B A6acrymaHCKo#l acTpodusudeckoii oGcepBa-
topuu ¢ 17.X, 1950 r. mo 25.X. 1953 r.

Jlisi W3yueHHs paclpee/eHusi MOJSPH3ALMH MO TOBEepXHOCTH  JIyHbl
Ha6 odeHHsl BeJHCh, BooOlle, IJIsi COPOKAa HATH o6JiacTell, HO AJA OKOHYa-
iTeJbHON 06pabOTKH Mbl OCTAHOBHJIHCH HAa COPOK OJHOH OOJACTH, KOTOPHIE
Goslee WIX MeHee PABHOMEDHO IIOKPHIBAIOT BUAMMYIO YaCTb JIYHHOLO JHCKa.
.CTpemJenye Hab/omgaTh OOJBIIOE YHCAO JYHHBIX O0BEKTOB, GBUIO OrpaHH-
'YeHO XapaKTepOM MNpPHMEHEHHOro MeToda HaGMIoJeHHH, HCKIoYaliero
BO3MOXHOCTb OJAHOBpeMeHHoro HaGjionenuss O6ojiee ogHOl JAeTadu. ITO
O6CTOSITENILCTBO, KAaK Mbl y3Ke OTMeuasu B § 7, mpeJCTaBJsieT cephe3HBIH He-
‘MOCTAaTOK (DOTOSJMEKTPHUECKOr0 METOIA B CMBIC/IE 3aTpPaThl BpeMeHH  JJIst
' [IOJIyYeHHs MAacCOBOTO Hab/IOJaTeJbHOTO MaTepHasa.

UsMepsieMble 06/1aCTH JYFHOM MOBEDXHOCTH MOXKHO pa3GHTh HA CJedyio-
I{{de YeThipe I'PYINMBL:
I.—Mopsa u 3aauBby;
II—Jlno Kparepos;
1II.—Martepuxu u rophble 06JacTH;
IV.—CseTisle Jy4H.

HoMepa no NOpsiiKy, Ha3sBaHuA U ceJleHOrpadguyeckHe KOOPAHHATHE
(¢p—1mpora; A-—jmonrora) BCeX H3MePSBHIMXCSH OODBEKTOB JIYHHOH MOBEpX-
HocTH JaHel B Tabaune 11.1.

Kpome Toro, atn e 06/7aCTH OTMeueHbl Ha MPHBEACHHBIX 3eCb CHHM-
kax Jlyuu (doro 1 u 2).

OToxIecTBIeHHe KOODAMHAT HabJI0faeMbIX JIYHHBIX HeTajefl HPOH3BO-
Junock no kapraMm Heiicona [161].

KOOD,lIHHaTbI 6GOJILIIMHCTBA HAIIHX OOBEKTOB COBIALAIOT C KoopaHHaTra-
_MH OO'BEKTOB, HCCJIEJOBAHHBIX paHee APYrHMH aBTOpPaMH NpUMEHEHHEM Da3-
HbIX METONOB. .

D10 O6CTOATENLCTBO II03BOJSET NMPOU3BECTH CPaBHEHHEe HAUINX IOJISIpPH-
3aMOHHBIX HaO/IofeHuil KaK ¢ MoNOGHBIMH Ke HaOJIoOJleHHsSIMH, TaK H C Ha-
GJIIOICHUSIME, XapaKTEPU3YIOUIUMH OTPaXaTeJbHYI0 CIOCOGHOCT, LiBEeT H APY-
rue CBOMCTBA JIYHHOH NOBEPXHOCTH.

Ha6monenus npoussoguauch Bo Bcex ¢asax JIyHel Ham BCeMH BHAH-
MbIMH B JaHHOe BpeMst H3GpaHHBIMH 00JaCTSIMM, KOTAa 3TO OBIIO BO3MOX-
Ho. Ho He Bcernga, KOHEYHO, II0 COCTOSIHHWIO He0a HWJH MO APYTUM MPHUHHAM,
yéLaBaJIOCb HabJa04aTh 3a OJHY JAHHYI0 HOYb BCe BHAMMBEE H30paHHLIE
OO BEKTHI.
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Tabauma 11. I gbGome

N Haananue 06BEKTOB M HSMEpAEMHX TOYEK ¢ '
mdngitgdals @d godmdommo FobGomgdol abinbymyds
S . 2 | .3 i 4
1. Mopa m 3saduBMH
Yeggdo @> ypbggdo )
1 32..)"&:) Panyli’n (ué(:a'r(p) ion) +45°-0 —31°:5
ob> 3 9 (3gbdbo
2 %ope ?(p,%"cg,? uen'rap) +16-0 +58-5
ﬁmbobgbob drg> (GabHton) ‘ ’
3 ope Kpuswcos (10kHaA 9acTsh) " 412:0 +57-0
J0adalgdol dma> (L3bbgme 6:Fnmn) _ .
4 Mope Hexrapa (uentp) ~15-0 +35-0
Bicotob S (G35660) N
S Mope Hexrapa (ooxnasa gacrs) : —17-0 4340
6gddotol drgs (Ladbégmo, BaFammn)
6 Mope Ilnosoponus (x BOCTOKY OT Kpatepa MecCre)l = — 2:0 +45-0
Bagergoghrgdol degd (46»036) BgLogl >dmbsgmgmon)
1. 1m0 xpaTtepoB
Jbodgbod glyghbgdo
Asrosur (uesTp) +30-8 + 1-5
s3dmmagn (396G60)
AnvGarennit (nentp) —11:§ + 40
dmdo®gbo (9b@ho)
9 Aasdpouc (ueuTo) —13-0 - 30
seeqmbuo (3gb¢én) ' ‘
10 Apsaxens (umeHT!) . —18.5 — 25
sbbabgmo (3gb¢o)
11 Apucrapx (ueHTp) : © +23-0 —47-0
' abdebio (39bmén)
12 Apucruan (1euHTp) +33-5 + 10
sthobBomn (96 én) ‘
13 Apucroreasr (ueHTp) +50-0 +17-5
>babhmdgmo (396GHN) -
14 Aoxumen (uearp) +29:5 — 40
363oBgmo (396¢60) . ' ‘
13 . Taccennu (uentp) —-17-0 —39-5
?bbaﬁmo (Gabddo)
16 epoldOT (lIeHTp) ) +22-5 —49-5
fpoopade ((a6oH0)
17 I'unnapx (1enrp) — 55 + 5-5
dodsdio (3g6n)
18 Tpumansau (cesepHas 9acTh) — 30 —67-0
BﬁoaaQ@n (Abpommgono 6:Fomn)
19 pnmanbnu (107KBaN 9aCTh) — 7.0 —66-0
% hodomon (baab(ogmo 6>§nmn) ‘
20 BAOKC (LIEHTP) +44-0 +16.0
g3emdue (306G60)
21 Ka'rapnﬂa (HeHTp) —17-5 +23.0
HGH>0ab> (39bhén)
22 Kenuep (uentp) + 8.0 —38.0
393mabo (398G 60)
23 Kupunn (uestp) —13-5 +24-0
gobomy (396¢H0)
24 Konepuux (uentp) + 95 —20-0
$m3gbaga (396 60)
2% ITnaton (nentp) +s1-0 —10-0
Jmmacydbn. ((396¢60) A
26 TNMocunouuit (nesrp) +32-0 +29:5
dabombo (3gbdho)
27 Ipoka (uexTp) +16-0 +46-5
36mymy (3a6GH0) : :
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1 2 3 4

o

28 Hronomeir (nenrp) — 9°%-0 —2°-5
3¢ mmmdy (3gbda)

29 Puguroau (uearp) — 20 —74+0
Gobacuma (396¢h60)

30 |- Teodgua (uexrp) —II-§ +26-5
ogogomy (336G 6a) '

31 |- Tuxo (nentp) —43-0 +12-0

Gl (ggbto)

32 PpaxacTop (uentp) —21-0 +32-5
ghogbdmba (3gbdn)

33 1llukkapn (ceBepuas 9acThL) —42:0 —56-0
Bogoboo (hbpammgme 63Fomn) ,

34 Hlukkapa (o%Han 4acTh) —45-0 —54-0

Bogobpo (L8dbgmo boFomra)

ITI. Matepuku u ropuse obuaacrn

303604900 > 8modbo >pyomgdo

35 Kopauarepnr (k 1ory or Geperos mops Kpusneon) + 9.0 +56-5
Jabromoghgda (3hobolgdal drgab Badabopsb
Ladbbgoooe) . . . L L. e
36 Ilnocroropse (x 1OB ot kparepa @pakacropa) —23:0 +31-0
93960 (45 gldPLUGMEL LIELE.-EL3gmymom)
37 llaockoropee (k KO3 or xp. Pparacropa) ' —23-5 +34-0

bgadbo (560, gegpbdmbal badbé.->m8mbagmgmnm)

IV.Csertaue xyum
bomgmo Lbaggdo

38 Benen aydeit Bokpyr kpatepa Kenaepa (x sanany
OT 1IEHTpa KpaTepa) _ + 8.0 -36-0

Lboggdob agatagabo 4t s93mmgtnl abagmog (4Gadg-
ol ggbdhéol sbogmgmnn)

29 Bemen ayuew sokpyr kp. houepnuxa (k CB or uen-
Tpa Kparepa) +11-5 —22:0

Ubaggdol agotagobo sb. 3m3ghbosob obasmog (3bs-
Ggtol 395G ™0l htrypomm->Bmbagmgmon )

40 Benen nyue# sokpyr kp. Tuxo {(k wor; or ueurpa'
Kparepa) : : —46-0 ~i2-0
Ubnggdol gagokgsnbo 4o, Hodml abysmog (s0adgmel
306G &ab L.Bbbgnnm)
41 Jlyu xp. Tuxo (x 103 ot kp. Byamannre) —24-0 —23-0
4. Hodal bbago (dpmosmpab Ladbrgm->lmbsg- |
wgoox)

Bo u3bexkanHe BO3MOMKHOTO TIPHMEIHBAHHS K JYHHOMY CBETY 3eMHOTO
CyMepeuHoro CBeTa, KOTOPBIH, KaK H3BECTHO, CHJIbHO IIOJIIPH3OBAH, CTPOFO
cOOMIORAJICS MOPAAOK, [IPH KOTOPOM HaOJIOfEeHHS JIYHHBIX OOGBEKTOB HaYH-
HAJIHCh BCeria MocJje KOHILA H KOHYaJHChb 00s3aTeJIbHO OO0 HayaJja acTpoHo-
MHUYECKHX CyMepeK, BBIUMCJASIEMBIX [0 ClelHaJbHbIM Tabaduam [162].

§ 12. Onpenenenne cTeneHH ¥ HANPABJICHHS MOJAPH3ALMHH

Ilnst ompeneneHnst cTeneHy NOJSPH3ALMA H HANPABJIEHHA MUIOCKOCTH T0-
JFPH3ANMK OBLIH  HCMOJMb30BaHW (GOPMYJbl, BblBeJAeHHBIE aKaLeMHKOM
B. T. ®ecenkoBbim [135), cieayiomum myTeM.

Jormycrum, uTo Mbi HaGioxaeM CBeT,—cCTeleHb W HanpasJeHHe NOIApH-
3allHH KOTOPOro CJie[yeT ONpeldejuTb,—B TpeX IMOJOXKEeHUsiX aHAIH3aTOP3,
OTJIMYHBIX APYT OT Apyra TOBOPOTOM MO MO3KUMOHHOMY Kpyry Ha 60°. O6e-
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anayal HEONIGHEEMEE HITEHEHBHOCTH' CBETA; COOTBETCTEYIONIHYE NOIOKEHHAM
anankshrops, dépea’a; b u ¢, NOKeM no auanorwn ¢ dopmymoft (5:17) na-

nHcath CAGRYIOlME TPH YiSaureHi: R
| =k (7, cotte + J, sib*ol o |
b=k ], cos®(w + 60°%) + ], sint (w 4 60°)]; T @2.)
c=k[J, cos? (w + 120°) + J; sin® (w - 120°)]. ‘

Pewiass Ternepb 5TH ypaBHEHHS ofaocnre\nsﬂd A fz ¥ ® K NPHHEMAas BO
sHuManue Gopmyay (5.18), nosmyunm:

- 2V a(a=b)¥b(b—c)+cic—a) (12.2)
g at+btc - .
u .
tg 20=V3 ——-——zac_—bb_ -+ | (12.3)

ti dopmyast B. I'. PecerkoBa ¥ AAIOT BOZMOXHOCTb BBIYHCAHTH CTe-
TleHb TIQVIAPH3AUMY. H HAMpaBJeHHe MJIOCKOCTH MMOVIApH3ALMH 1O HaGJioeH-
HBIM MHTEHCHBHOCTSIM CBET&, MpOIIeJIIero depe3 aHAJIH3aTOp NpPH ero Tpex
NOMIOKEHHSX, OTMYAIOIIHEXCA ONHO OT Apyroro noc/jeIOBATEABHBIMH MOBO-
poramm-Ha 60°. / :

Toxpecrsennpie dopmynam (12.2) u (12.3) pupaxkedus Aur p ¥ o)
Kak yxe ykassiBaau M. A. Bamakunze [163] u [O. H. Jlunckuf [44], MoxHo
noJyyuTh GOJlee’ NPOCTHIM MyTeM, ec/u’ GyxeM paccMaTpHBATL YaCTHYHO MO-
JIIPH30BAHHBIH CBET, KaK COCTOSIMA M3 eCTeCTBEHHOH H MOJIIPH30BaHHOMH

KOMITOHEHT. : ,
HerpyaHo nokasatbh, yto dopmyse (12.2) MoXHO NpHAATh eilie CIeRy-
1OUIUA BHA:
p=‘\/ 410 tactbe (12.4)
(afb+op

Jlasi ofipeXeNenusT CTeMeHy NOJsAPU3aLMH CBeTa, OTPAXKEHHOrO OT JIYHHON
MIOBEPXHOCTH, MBI MOJBb30BAJHCL HMeHHO TnociaexHedt dopmymoff, koropas
MpH BLIYHCJEHHH HA apH(pMOMeTpe ropasuo yAobuee, ueM dopmyna (12.2).
Kpome Toro, ¢opmyaa (12.4) nossosisieT COCTaBHTb B mpotiecce  paborTH
ab-+ac -+ be
—_—

i (a+b+cP
YTO 3MAYHTENBHO COKPATUEeT BpeMs BHUHCJIEHMs, T. K. pasHbie JYHHbE o6pa-
30BaHHA NPH PA3HBIX 3HAYSHHSX BeJHYMH @, b W ¢ waCTO WMEIOT OAHHAKOBLIE,
¢ u3BeCcTHOM TOYHOCTEIO, A H, CTAM0 GBITH,—OANHAKOBHIE P.

B namrem ciyvae, T. e. npH Ha6/moqeHUR JYHHBX 06pa3oBanHil Gorosaek-
TPHUECKHM (OTOMETPOM C IpHMEHEHHEM NONSPONAA, BeJHUKHL 4, b H ¢ mper-
CTaBJAIOT COGOM APKOCTH ONpene/eHHON MJIOIanH, BhIPE3AHHOA C ITOMOMIBIO
AxadparMet, Ha JYHHOM NNCKe, COOTBETCTBYIOILAE TPEM ITOC/ENOBATENLHBIM
TIoJIOKeHHSM MONsAporIa, ¢ IosoporoM Ha 60° no nosumuormomy kpyry. Ho,
TOCKOIbKY OTKIOHeHWe CTPENKH rajJbBaHOMeTpa INPAMC fPONOPIHOHAIBHO
SIDKOCTH H3MepsieMOro OGbeKTa, BIOJNHe BO3MOXHO Opath B opMmysax
(12.4) u (12.3) BMecTo @, b H ¢ COOTBETCTBYIOUIHE HM OTGDOCH ragbBaHo-
MeTpa H BBIUHC/IATbL CTeneHb NOJISPH3AUHH H Yroal .

Buiunciennas no dopmyie (12.3) BeqHuHHAa @ TnpeacTasisier coboi
yrod, cocTaBlefiiblfi MeXIy IJIOCKOCTAMH — NMOJsPH3atyH xabmogdeéMoro
CBeTa H MOJAPOMAA, NMPH HYJeBOM TNOJIOXKEHHH NOCTeNHero. ’

TabJHIY IJIsT HAXOKAEHHS P B 3aBHCHMOCTH OT BeJIHYHHEL A=12
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JInst BBIYMC/IEHHS yraa ws T. €. JUIl YCTAHOBJEHHS COOTBETCTBY(OLUEro-
KBajpaHTa, ToJabko (opMyna (12.3) megocrarouna. Heo6xoaumo Haiith euie
Gopyyay, BbIPAXKaIOlLyi0 CHHYC MM KOCHHYC 3TOTO YIJla HOCPeiCTBOM Be-
JMYMH @, b u ¢. ]I cuHyca yABOEHHOTO yIJa ©, HaIpPHMep, M3 ypaBHe-
Huit (12.1), ¢ npumenenuem Qopmyant (5.18), Kak 3To HeTPYAHO NOKa3aTb,

NnOJIyyaeTcs.
Sin 20 = 'p'(*a-_?b:}_c)’ ( )
a HhJisi KOCHHyca:
08 20 23— b0—0C (12.6)
pla+b—+o

C nmomompio dopmyn (12.3) u (12.5) MOXKHO HMerb yXe BIOJIHE OIIpe-
JleIeHHOe CyXKaeHue o0 yrie . JleHCTBHTE/BHO, NOCKOJbKY 3HaMeHAaTelb
npaBoil yactu ¢opmyasr (12.5) Bcerga mosoxKHTeNeH, 3HAK BeJHUYHHBI SN2
OyAer 3aBHCETb TOJILKO OT 3Haka pasHocTd c—b. [TosToMy aJs onmpegeneHus
yria o Oyfem MMeTb CjlelylolllHe MPOCTHE NPaBHJIA,

1. tg2w>0 u c>b.

B stom cayuae sin 20>0, 0°<20w<90° u °<w < 45".

B kavectse 2w Gepercsi OCTPHI YIoJ €O 3HAKOM ILTIOC, @ yroa ® Gyxer pa-
B€H MOJIOBHHE MOJYYEHHOTO OCTPOTO YIJid C TeM e 3HaKOM.

2. tg20<0 u c>b,

B stom cayuae sin2w >0, 93°< 2w < 180° u 45" < v <90
B xauecTee 2w Gepercsi ocTphIil yros co 3HAKOM MHHYC, a s TOAVYEHUT
®y K IIOJIOBHHE 3TOr0 OCTPOro yriaa HaJo adnrebpaumyeckd npubasuto 90°,
T. €. yroii ® O6yZeT MOJOXKHTEJIbHBIM.

3. tg20<0 u c<b.

B stom cayuae sin20w<0, 270° <20 <360° 1 135° <19 < 180” aan 0 > o >
>45% B xauecrBe 20 6epeTcsi OCTPLIH YroJ o 3HAKOM MHHYC, a yroa @ Oy-
ZET paBeH IIOJOBHHE MOJYYEHHOrO OCTPOrO yrja ¢ TeM e 3HAKOM.

4. tg2w>0 1 <),

B stoM cayuae sin20<0, 180" <2w <270 u 90° < < 135" nau—45 >
>w>—90". B rauccrse 20 Gepercs OCTPHil yrod €O 3HAKLM  LIIOC, a AJs
UOMYICHHA v U3 UONOBHHL DTOru yraa adrebpandecku Buidu.acrcs 907, 1. e.
YroJa wow 6Y.D.C‘.T OTp[‘IU,aTt‘JILHHM.

Kax BHAHO M3 BBIlIECKA3aHHOTO, yroJ ® HMeeT TOT JKe 3HaK, UTO H pas3-
HOCTb C¢—b MeX]y BeJHYMHAMH, BBLIDAXKAIOIMMH SIPKOCTH HAGJIOLAEMOrO
CBE€TA TpPH NOJOXKEHHSIX NOJSPOHLA, COOTBeTcTBeHHO, 120° u 60°.

Ecan temeps yutem, uto npu Hab/ofeHHsX u3MeHeHHe MOJONKEHHA MO-
Jaapouna or 0° no 120° npoucxoamao myTeM ero MOBOPAUMBAHHS B TO3ULM-
OHHOI TJIOCKOCTH 110 HANpaBJ/IEHHIO ABHKEHHS YaCOBOH CTPEJKH, TO CTaHeT
SICHBIM, UTO IOJIOXKHTEJIbHBIE ® AOJKHBl OTCUHTHIEATHCA OT HYJEBOrO MOJO-
JKEeHHsl MJIOCKOCTH MOJSPH3aLHH MOJMADOHAA TPOTHB HaNpPAaBJeHHSI /BUXKe-
FHSl YACOBOH CTPENKH, a OTpHLAaTeJbHBe—II0 HANPARJEHHIO ABHKEHUS 4Ya-
COBOH CTpeJIKH.

PaccmorperHBle Bbillle YeThIpe CJIyyasi MOXKHO MPEACTaBHTb CXeMaTHYe-
CKH, KaK 3TO MMOKa3aHOo Ha pHC. 5, rie mudpamu 1, 2, 3 1 4 0603HAYeHBI CeK-
TOPHl H3MEHEHHST ®, COOTBETCTBYIOIHE STHM CJyYasiM, a THAMETPAMH KpyXKKa
aa, bb u cc—novoKeHUst TVIOCKOCTH TMOJSIPH3ALMA TO/IAPOHAA, COOTBETCT-
BEHHO NPH MO3UIMOHHbLIX yraax 0°, 60° u 120°,
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-+ Habawogarervuniit matepnan SO

Onnako, ;1s OKOHYATeJbHON HHTepIpeTalHH HaGJIIOXATEILHOTO MaTe-
PHana BaXKHO 3HATh He Yrosl ©, a yrosii (0603HauMM ero uepes Y)» MeXay
TUIOCKOCTBIO MOJIAPH3ALHM CBeTa, OTPAXEHHOTO OT JYHHHX JeTajedl, 4
9KBATOPOM HMHTEHCHBHOCTH, T. €. MHHHEH NepeceyeHHsI IIJIOCKOCTH, MPOXOMLs--
weit yepes ueHTpnl JIynn u CosHua u rnas mabmogaTess, ¢ mapoM JIyHEL.

Puc. 5 65b.

¥Yros ¥ MOXHO ONpefesHTL CJAeAyIOUIHEM OGPAa30M.

Bo-nepBhix, HeOGXOAMMO HaHTH yrofi MexAy HYJEBHIM MOJOXKEHHEM
TVIOCKOCTH MOJISIPH3aLH{ MOJISIPOHJAA H KPYrOM CKJIOHEHHH, NMPOXOJSIIUM de-
pe3 HaGmionaeMbiil 06BbEKT. TOT yroa AJIs Hallel YCTAHOBKH Ml ofpenesn-
JIH TIPOM3RENs CHelHaNbHOe HCC/IeloBaHue. VIMeHHO, NOMECTHB Ha MecTe mo-
Jstpona QororpaduyecKyio INIEHKY H CHAB Ha HeHl Cjies 3Be3fbl IIPH OCTa-
HOBJIEHHOM YacOBOM MeXaHH3Me, Mbl HAallUIM ODHEHTALMIO MOJIOXKEHHH MOoJs-
porja OTHOCHTENLHO HANpaB/eHHWH BOCTOK-3amajl, M cesep-or (cM. puc. 6).
ITocne storo He TpyaHo 6bLTO HalTH M HCKOMBIN yroJI.

B pesynbraTe HECKOVIbKHX M3MepEHHil MOJY4YHJIOCh, YTO HYJIEBOE IOJIO-
XeHHe IJIOCKOCTH MOJIAPH3allHH NOJNSpPOHAa NMPOXOAuT Ha 33° OoT Kpyra CKJIO-
HEHHA MO Hanpap/IeHHIO JBHIKEHHS YacOBOH CTPEJKH.

Ecar tenepr Bo3bMeM asnreGpaHueckyio pasHocTb 33°—®,TO SICHO, UTO
OHa JACT YToJI, COCTaBJIEHHBIH MEXAY IJIOCKOCTBIO MOJISIPH3ALHU HabJIoa-
€MOrc CBETa H KPYTOM CKJIOHEHHS, OTCYMTAHHBIH OT MOCJAeAHero Mo Hampas-
JIEHHIO Ha BOCTOK. :

JaJblile HaO BOCHOJb30BATHCH TaK HA3bIBAEMBIM MO3HIMOHHBEIM YIJIOM
! TepMHHaTOpa WIH YIVIOM, COCTaBJIeHHBIM JIMHHEH COeMHEHMs JIYHHBIX DO-
rOB C KPYroM CKJOHEHHH, NMPOXOAsiluM uepe3 ueHtp JIyHol. B nambHeiimmem
MBI 6yieM CUMTaTb, YTO KPYTH CKJIOHEHHS, NMPOXOAsLIMe 4Yepe3 UeHTP JIyHbl
H yepes Jil06ON OOBEKT €e MOBEPXHOCTH, NMapa/uie/ibHbl MeXAy co60i0, YTO
pasyMeercsl BIOJIHE JOMYCTHMO. ITOT yrosi paercst B ,The American Epheme-
ris and Nautical Almanac“. On OTCUMTHIBA€TCS OT CeBEpPHOH TOUKH JIYHHOTO
[JUCKa B HanpasJieHHH Ha BocToK. [Toatomy, Gepst pasuocrs 33°—w—1t,. Mu 10-
JIyYHM YTOJ MeXAY INVIOCKOCTbIO NMOJIAPH3aLHU CBeTa M JIMHHEH COeIHHEHHS
poros Jlyne, DToT yros, coriacHo puc. 6, IovixKeH GHITb OTCYHTaH OT YIIO-
MSTHYTOH JIMHHHM 1[I0 HAMpPaBJCHUIO ABH)KEHHS YACOBOH CTPEJKH. - '
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Yurem Tenepb TO 060’TOﬂTeJIbCTBO YTO 3KBaATOP HHTEHCHBHOCTH .BCeria
NEPpHEHAHKYAAPEH K JIHHHH CO€JHHeHHs JYHHBIX DPOIOB. Hoc.ne 3TOro mno-
JIYUHM: : P 1
y=33— @ —t—90° (12.7)
nig

y=— (0 t-57°), (12.8)
rme ¢ 6y1[eT yros1 Mexnay MJVOCKOCTBIO MOJSAPH3aLUU HCCIAEAVEMOrO0 CBETa H
9KBATOPOM HHTEHCHBHOCTH, IpHYEM COIJIaCHO PHC, 6 OH J[OJDKCH OTCYHTHI-
BaTbCsl OT 3KBATOpA HHTEHCUBHOCTHU IO HanpasJieHHIO 4acoBoi CTPeJIKH, 4YTO
‘B lIeHCTBHTeJIbHOCTH COOTBETCTBYET o6pa'moMy JABHKEHHIO Ha Hede TaK KakK
ToJlyyaeMasi Ha MecTe HAaXOXJeHHSl ToJspoufa KapTaHa (puc. 6) npen-
CTaBJseT Co60H 3epKa/jbHOe H306paXKeHHe HAOIIOIAEMOro OGBEKTa.

cebe P ‘\5, .
d . ¢
3 c Q
A\ ¥
o A
" - ”y ;:\ -y
“’g > Je 7 \

€odmox
& Spa.

.‘-oe'
INY- 1YY

Puc. 6 6ob.

Ecau yron y Oynem OTCUHTHLIBATH OT SKBATOPA MHTEHCHBHOCTH IO HAll-
PaBJEHHIO ABHXKEHHSI YACOBOH CTPeJIKH, corJiacHo pHc. 6, or 0° mo 90° u no
obpatHoMy HamnpasJeHuio oT 0° no —90°, To BHMHC/IeHHAas MO (GopMyJe
(12.7) BeaMunHa Y oOCTaHeTCS HEH3MEHHOH B C/yuae INOJYYeHHS ee 3HAYe-
HH# o1 — 90° 1o + 90°. B apyrux Xe caydasix, Kak He TPYAHO YBHIETb, HAJI0
IOJIb30BATbCSl MPABMJIOM: €CJIH TOJyYeHHasi BeJMYHHA HAXOMMTCH B Mpeje-

Jax or +90° no +270° 1o BMecTo y  Geperca Y —180°, or +270° mo
+360° 6epetcst Y —360°, ot — 90° 1o — 270° 6epeTCﬂ Y.+ 180° H, HaKOHell,
or — 270° mo — 360° 6eperca Y -+ 360°.

§ 13. Boiuncnenune yraos asbl, najeHns, OTPAKEHHS H a3HMYTa

Jlast BBISABJIEHHST OCOGEHHOCTEN TNOJITPH3AUMOHHBIX CBONCTB JYHHBIX 06-
PasoBaHHi HEOOXOAUMO H3YUHTb H3MEHEHHe CTENeHH TONSPH3AUMM OTPA-
KEHHBIX OT HalO/io[aeMblX OOBEKTOB COJIHEYHBIX Jy4YeH, B 3aBHCHMOCTH OT
YyrIoB (a3bl, NajeHHs, OTPAXKEHUS H a3uMyTa,
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Yraom dazu Jiyeu {e603HauuM ero yepes-&), KAK H3BECTHO,  HA3BIBA-
eTes -y, /00pasyeMull (IpH TIeHTHE ITOr0 Tela MeWAy HaupableHHAMH K
Goanny o -k Jempe. JIo ROAMOANYHHS YFOI  OYHTAETCH OTPUUATENLHLIM, 2
nocjie MOMHOMYHHA—TIONOKHTENBHLIM, Yros (a3n MeHseres -or —180° ;o
+140°. ’ .
¥Yroa nageHus § npeacTaniser co6o# Yroul, HOA KOTOPHM NMALAIT COJ-.
HedHBle Jyus Ha Ha6mofaeMbifi 06bekT JIyHH, & yroJ a7paxKesds .8—rolk
KOTOPWM 3TH- AYUH OFPaXKaIoTed 10 HANPABICHHIO K 3emje.

. A3HMyTOM RIH a3HMYTAJbHHM yraoM O AaHHOMO JAyHHOrO QOUBEKTa Ha-
3biBaercs ABYTPaHHHA yroji MeXAy IVIOCKOCTAMH NANeHHs M OTPaxeHnd,
T. e. YroJ MEXLY IJIOCKOCTAMH, NROXOARHMH JePes BOPMAJL K OGREKTY H
HaBpABIeHUs nﬁnmmggg H, OTpaXeHHOro Jydell. DTOT yroa Mp OYAEM OT-
cwutnBats or 0° 10 190 Mexay Temy moaypiiocKocTAME nMajenus W QTpa-
JeHusi, B KOTOPKIX HaXOZATCA HampapieHms or fAeraqu Ha Conmue X Ha
3emaia. . .

BhiuKc/eHHe YIJIa %, a TakxXe yrjios i, & B 0 1 HaGnofaeMoro JyH-
HOro o6beKTa MOXHO TIPOM3BOAHTL IO CJeaylolWHM hopMyaam:

€08 & == 8ill @, 81D Pt~} COS- Py CO8 Pt €08 (Ae = X)), (13.1)
08§ =810 s 5iR P - CO8 P4 008 P C08(As — 1)y (13.2)
08 &= g: 5j0, -} 08 e 08§ cO8 (¢ — ) (13.3)
cosh— 22T — 081 C08¢, (13.4)

f sinising

‘Ble: @ M A CyTb celiedorpgdureckue WIHPOTa H JOJrOTa JIYHHOTO OGbexTa;
e M —CeJeHOrpahHYECKHE WIHPOTA H JAOITOTa 3eMJH;.Ps Y. de—CeNeHo-
rpagpuueckue WHPoTa ¥ Roarora Conua. :

. TIpusegenusie 3aech (GOPMYJH JELKO MOXHO MOJYHHTH H3 PACCMOTPE-
HHs cepHuecKHX Tpeymnanuxg; LTS, LSM, LTM u TMS (puc. 7). (Co-
CTaBHM B. CBS3H C 3THM. PHCYHOK 7, KOTOpbIH MO3BQJMT HaM.Jyyule mnpejcra-
BHTL 3ajauy, TeM 6oJjiee, HTO NOJHYIO FeOMeTpPHHECKYIO HJLIIOCTPauHio HpH-
BOAUMBIX ‘GOPMYJT TPYRHO .BCTPETHTb B OOBIYHO AOCTYIHOH ,Jm*reparype)..

" Puc. 7 Bob.,
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.
Ha puc. 7—O—uenrp, L—nomoc u AKNFB—nonyskeartop Jlyust. Touka
T o6o3navyaer mepeceyeHne HAMPABJICHHS; LEHTP JIYHBI—3eMJIsl, a TOYKa S—
HaNPABJIEHHS: LLEHTP Jlynsi—Coutrie ¢ nosepxHocTbio JIyHb; M—06bexT JAYH-
HOH HOBEPXHOCTH.
Koopaunatel 9 u A MoxHO 6paTh Mo JIYHHBIM Kapram. Jijis H3Meps -
eMBIX HaMH OOBEKTOB, KaK yXe yKasbiBajoch Bhimte (§ 11). 3Tu BesHuuMHEBI
6payuce mo Heificony [161].

Besuunner ¢ At 4 @, nalorcss B »The American Ephemeris and Nautical
Almanac“ coorsercrByomux rosos. UTo KacaeTcsi BeSHUMHEL }s1 TO BMeCTO

Hee TaM XKe JlaeTcs NONOJIHEHHEe 10 cejeHorpaduueckoin moirotst Counua,
(1. H. komoarora)—Co. Tounee rosops, Co IIPEACTABJsIeT BeJNHYHHY, BHIpa-
KAy NOr0TY YTpPeHHero TepMuHartopa (Bocxomsilee CouHne). Oua
BCeria MoJIoXKUTeJNbHa M oTcyuThiBaeTcst oT 0° 1o 360° B MJIOCKOCTH JYHHOrO
JKBAaTOpa, B Hampas/eHuH asrxkeHus CoiHua (K BOCTOKY), HauMHAsi OT Hy-
JIEBOIrO MepHAMAaHa JYHHOTO MHCKA.

SlcHo, yro Mexay Beamunnamu A u C, gomkHa CYIIECTBOBATh 3aBHU-
‘CHMOCTb:

IR

As=90°—=C (xorma 0< C, <270°) } (13.5)

As=450°—C, (rorma 270°< C, < 360°).

IMpunumast Bo BHuMaume (13.5) MOXKHO, C HeJABIO HeIoCPeICTBEHHOTO
HenombsoBanust Besnuniel Co, dopmyant (13.1) u (13.2) mepenucatsh 5 cae-
JAyIolIeM BHIe:

€S & =$8in @, Sin ¢ - cos @ cos ¢ - sin (3 - C,); (13.6)
€081 =8in @, sin ¢ + co8 @, cos ¢ sin (A 4~ C,). (13.7)

Ilnst BEIumC/eHUsT yrioB &, i, € ¥ O MBI OJIB3OBAJIHCD rpahuyecKuM
CMOCOGOM  penleHHst ch)epPHUECKHX TPeyroJbHUKOB, OpUMeHas milaHuchepy
B. B. Kaspaiickoro [164]. TounocTsb oTipefeJieHHsT YIVIOR Ha ILTaHHcepe
(0.°3—0.°5) BnoMiHe nOCTATOYHA NS HAIIMX IeJeil.

Cremyer OTMeTHTh, YTO AJisi OOBEKTOB, JEXKAUIUX B OKPECTHOCTSX JVH-
HOro 3KBaTtopa, yroi 0 onpemensiercst BecbMa HeyBepeHHO. DTO  BBI3BAHO
,TeM OOCTOSITeJILCTBOM, UTO CJHIIKOM Majioe H3MeHeHHWe ceseHorpadbuueckoil
poarorsl CosHna uaM 3eMJH, KaK MBI 3TO YBHAMM JaJjblile, BHI3BIBAET GOJb-
IIoe H3MeHeHHe yriaa Y 115 YIOMSTHYTBIX OOBEKTOB.

Yron dasel @ EBYHCIANCST IS CPEAHEro MOMEHTa Ha6/momeHui. s
3TOT0 Ke MOMEHTa OTPeNe]IsSVICh U YIJIB 1, &, § Bcex HaOMIOMEHHBIX O6D-
€KTOB. DTO MOXKHO CUHTATh BIIOJIHE MIPHUEMJEMBLIM, ecd HabJiofeHHe He
aautest goiro (He Gosee 2—2.5 yacoB). B mpoTHBHBIX caywasx ma6oned-
HOe BpeMsl MBI pasfiessiid Ha HeOOJIbIHE NMPOMENKYTKH. ¢ MPOLOMKHTEIHHO-
CTbIO MeHbllle 2-X YACOB U OMPENENSII VIJIbl &, 15 € B 0 115 KaXKIoro oTaedb-
HOr'o TPOMEXYTKA.

§ 14. Metonuka u oGpaGorka HaGaoneHHil

B § 8 Mbl 03HAaKOMHJHCBL € KPAaTKKWM OITHCAHHEM 3JeKTpodoToMeTpa,
NPUMEHEHHOr0 HaMH JJIsS MNOJSAPH3aHMOHHBIX Habmonenui JIyael. Tenmeps

KCCHeMCsl MeTOIMKH U 00paGoTku HAG/IONeHHH, NMPOH3BEIEHHBIX C 3THM
HHCTPYMEHTOM.

OTMeTHM mpexje BCEro, YTO OJHHM M3 BaXKHEIX MOMEHTOB IIPOIlECCa Ha-
‘OMIONCHAS ABJAJOCh OOecledeHrne TOYHOH HEHTPUPOBKH 3JeKTpodoToMeTpa

II0 OTHOLIEHHIO K THAY HJIH OOecheueHHe IapajjieJbHOCTU OINTHYECKHX OCeil
rufa u snekTpotdoromerpa. LlenTpuposka gocTHranach ¢ MOMOIIBI — KOH-
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“TPGJIbHOH TPYOKH, CayXkalleil A KOHTPOJIS HAaBOAKH Ha H3MepSeMblil 06b-
€KT, M TMO3HIHMOHHOTO MMKDOMETPA, KOTOPhIM cHabxeH 10-cM rum, umeio-
iuica npu peduieKTope sl HABOIKH. )

KoHTpOo/Ib HABOAKHM BHIPAXKaJCA B TILATeJbHOH NpOBEpPKe OJHOBPEMeH-
HOTO HaXOXJEHHs Hab/oxaeMoro o6bekTa B IEHTpe AuadparMbl, HOMEILEH-
110#i Tepell (OTOIEMEHTOM H Ha ONpeeNeHHOM KPecTe HHTeH OKyJspa ruaa.

IleHTpUPOBKa NPOH3BOAHWJIACL KaK Neped, HadajioM Ha6moneﬂm?1, TaK

HEeCKOJIbKO Pa3 BO BpeMsi HaOJIONEHHS, IO HaXOAAIeHCst OKovIo JIYHE KaKoil-
HHGyAb APKOH 3Be3le WM NO KAaKOMY-HHOYAb SIDKOMY TOYEYHOMY OOBEKTY
JIyHHOH MOBEPXHOCTH. ’

LleHTpHPOBKA NMPOM3BOAMMACE KAK Nepel HauajloMm HaGMONeHuH, TaKk M
H3 MMEIOLUXCST IIPH 3JeKTPOOTOMETpe, HJIH Yepe3 TAaK Ha3HIBAEMYIO «JIYH-
Hyo» quagparmy dy- Pasmep auamerpa stoit anadparMbl B JHHeHHOI Mepe
paBen 0.3 mM, uto mpu wmacwtabe peduaekropa 41 7/mm, COOTBETCTBYET
BbIIGJIEHHOMY [/l IPOMepOB Ha HeGe yyacTky aumamerpoM 12”.3. MuTepecho
OTMETHTD, 4TO TaKas YIJIOBAast BeJMYMHA BBHIDE3aHHOTO AHadparMoil Ha JIVH-
HOH TIOBEPXHOCTH YYaCTKa, NPH CPENHEM DACCTOSIHHH JIVHEL oT 3eMJH, co
CBO€H CTOPOHBI, COOTBETCTBYeT MJIOIIALH LEHTPAJIbHBIX OGJacTeil JIVHHOrO
JAHCKa, JHaMeTPoOM OKoJo 23 KM. '

Ans ocna6ieHust JIyHHOTO CBera, NMOMHMO JIHIIb TeX PeIKHX CJyyaes,
KCTHa 3TO He ObL10 HeoGXOMMMO (HampHMep, NPH HAGJIOAEHHH 06 BEKTOB,
‘HAXONILIHXCA HA TePMHHATOPE), NMPHMEHSICS HEeHTPaJbHHIE GHIBLTP, KoTO-
phiii ocnabiisa cBeT NpEMepHO B 35 pas uaM Ha 3. 86 B 3BE3NHLIX BeJIH-
YHHAX.

Kpowme Toro, B 3aBHCHMOCTH OT IpKOCTH Ha60KaeMOro 06beKTa, TOK Ha
EHIXOZl€ YCHJIMTEJISA H3MEPSVICA NPH Pas3JIHYHBIX YYBCTBHTEJBHOCTSIX 3JIEKTDO-
<{oTOMETPa, YTO NOCTHraIoCh PasHOl CTENeHbio WYHTHPOBKH TajbBaHOMETDA.

Ilpumensiemass mas Ha6moLeHHs IUIeHKa repanaTHTOBOIO IMOJIAPOHAA
TIOMelaach MeXAy 3alIMTHBIMHM CTeK/JIaMH H HaleXHO 3aKpemisiach B
KOJ/Ib1IeBOM (yTVIsipe, KOTOPHIIi, HAXOAACh B META/JIHUECKOH OTPaBe, MOT JIerKO
BPAINATbC B MO3HUHMOHHON IIOCKOCTH C MOMOIIBIO CBS3aHHBIX C HHUM
3y6uaThix Kovlec. COMMacHO METOLHKH HAaGiofeHHus, MOBOPOT  HOJISIPO-
Hla npoussoAuicst uyepes 60° (cm. § 12), npHYeM TeXHHKA BHINOJHEHUS MO-
BOPOTa (a HMEHHO YCTPOMCTBO, C NMOMOILBIO KOTOPOTO HOBOPOT 4Yepe3 KaX-
Avie 60° oTMeuascs IeNKaHHEM) MO3BOMSLIA. paboraTe B TeMHOTEe, 4TO 3Ha-
UHTEJIbHO COKpAlLago BpeMsi, 3aTpaudBaeMoe HAa HAG/IONeHHe ONHONO OGH
-€KTa. : ,

INonsipoun c omnpasoii craBuwics mepen (OTOSTEMEHTOM ‘B ONTHYECKON
yactn saekrpodoromerpa (cMm. § 8) TakuM 06pasoM, YTO B HEOGXOTMMBIX
-CJIy4asix ero cBOGOMHO MOXKHO OBLIO CHSITh M CMEHHTb KAKHMH-THGO ADYIHMU
duabTpaMu.’ ‘ '

- HaGmoznenust, B OCHOBHOM, BHIMOJIHSJINCh TIO CJIEAVIOIIEH CXeMe TOC/Ie-
JIOBATeJIbHOTO H3MEHEeHHS MOJIOMKEHHH TONSPouAa, o6pasyIonlell OMHO «IOJ-
‘HOe» Haluo/leHde, HeO6XOMUMOe /IS ONpefe/IeHHS] CTeNeHH M ODHEHTHDPOBKH
"HJIOCKOCTH TOJITPH3ALUH CBETA, OTPAXKEHHOTO OT JYHHBIX 06BeKkToB. Ilepsoe
(nysieeoe) nosoxenue (3 or6poca)—eropoe (60°-o0e) momoxenne (3 orépo-
ca)—rpetbe (120°-0e) nosoxenue (3 or6poca)—rmepBoe noyioKeHue (2 or6poO-
‘¢a)—BTOpOe moJioKeHHe (2 oT6poca)—TpeThe MOMOKeHHe (2 otr6poca). Co-
KpAallleHHO 3Ty CXeMY MOXHO HamucaTh Tak: 3—3—3—2—2—2. Orcyers oT-
6pOCOB MPH Kaxk[IOM IOJIOXKEHHH NOJISIPOMAA NPOH3BOLMIHCH MO HECKOJIbLKO
Pas Wi ymeHblIeHH s OlHGOK HaBoAKH. Takast cxeMa, DaKTHYECKH COCTOSIIHAS
M3 IBYX OTAE/bHBIX HaGJIIONEHHH, NIPOH3BEAECHHHEIX IO cXeMaM 3—3—3 (mep-
BBl pA) U 2—2—2 (BTOpOH psin), MO3BOMSET CYLHTH O BHYTpeHHeH Toy-
HOCTH HaOMofAeHu. . . . v
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Hexe npHBOAMTCS cXeMa 3aMUCH MOJSPH3ALHOHHBIX HaGmIOACHHH JIVH-
HbiX OOBEKTOB.

Cxena sanucu Ha0M0.1eHUiT

©2430 b3gdams hafahel L‘.aaa‘)

Homep HabaoaaeMbiii OOBEKT YyscTBUTCALHOCTD ycusmrejgl
) 3 dadmogigarmab dahdimbdost
nabamaesus ©54306390 9@ mdngdho ®3dadamog 84mmabgatdamdorthmos
d330k30d0b '
bmdgtee Ileppoe nosoxeHue Bropoe noaowenue Tpetbe 1030yEHUE
' noaspou.1a noaapouia nojyspouaa
JomahmoEol dahzgmo 3mmabmogob Jexmabenpobl gLy
ogdatgmds ‘| Byt Bpgdatgmds 3ogdafgmds
! 1
by oy | of ng i gy | @
. . . . . P
1) (
e | DY ..o o «e.| 0@
oy Anp | 0§ Apf | n® Any
( (2)
noi) DE;) g2 ng) ns)zs) ng) . ?
. . n(@) . ng) ng)
030
: an| ng anf? | o ang)
An(l I An(, An(3

B nepsoii rpade NpOH3BOJMJIACH 3aMHCh MOMEHTOB -Hayaja £, ¥ Kodua
{; HaGMOJEHHS IO MECTHOMY JE€KPeTHOMY BPEMEHH. Bo BTOpoii rpage 3anu-
cbiBaJuCh HaGJIOJeHHst DTPH TNEepPBOM (HyJieBOM) TOJIOJKEHHH TOJISIPOKAA:
7% (nepewlit psA) H ) -(BTOpOil psil)—OTCUETH rajbBaHOMETpa INpU 3a-
KphITOM 3aTBOpe; M{y (mepBHIii psin) n) (BTOpO# Psik)—OTCYETH Ha JyH-
HBI 0GbeKkT. B TpeTbeil M uyeTBepTOil rpadhax 3amHUCHIBAIHCD aHANOTHUHbLIE
BeJIMYMHE  COOTBeTCTBeHHO mpH Bropom (), nd u nf), i) u B Tperbem
(), n% u nf) nf) nonoXKeHHsX MOJAPOHUAA.
R KonuuecrBo  orcueros i, n, n®, n{), n) u nfj, xak mnpasmio, Ha
OIHY €AMHHUIlY NPEBHIIANO KOJHYECTBO COOTBETCTBYIOMIHX OTCHETOB 7151), ”8),
venny M

B OTHeMbHBIX CAYYasix, B 3aBHCHMOCTH OT IPHOJIHXKEHHO OLEHHBAEMOH
TOUHOCTH BHYTPEHHETO COBMAJEHHs OTCHEToB MY (a TaKkKe /s - nyn nd)
Mexy coGoif, ofliee KOJHYECTBO OTGPOCOB, B3ATHIX NPH JAHHOM MOJIOXNe-
HHH TOJIAPOHIA, YBEJHUYHBaJOCh A0 6—8.

Hyoraa, B cayuasx BecbMa Xopolled YCTOHUMBOCTH OTCYETOB raJjbBa-
HOMeTpa IPH 3aKPHITOM 3aTBOPE (n), ..., 1)), 3TH OTCUETHl OGPaNHUCh TOMBLKO
B Hauaje M B KOHlle HalO/oneHH#.
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O6pa6oTka HaGIOAeHHH NPOU3BOAHIACH CJEAYIOUIM o6pasoM. Cnepsa,
BO BCEX TPeX MOVIOXKEHHSX TOJSPOMAA BHIUHCJISVIACH CPeHHE OTGPOCH raljib-
BaHOMeTDA OTAEJIbHO KaK JIsi NepBOro (Anf), Anf)) u AnfY),TaK u Aas BTOPOrO
(An®, Anf) u Anf)psgos HaGmogenuil. BesuuHHBI Anf,.....,An) nouyyauch
BLIYHTAHHEM W3 CYMM OTCUeTOB /() (HJH, COOTBETCTBEHHO, M{}s.:..- f1(3) TIOMY-
CYMMBI TIeDBOTO W TIOCTE[HETO H CyMMbl OCT@JIbHBIX .OTCYETOB 7% (wan

#3, weoer 1)) ¢ MOCTEAYIOLUEM Je/eHHEM MOJMYYeHHOH PasHOCTH Ha KOJIHYe-

cTBo oTcueroB M) (maH 4y .. 1), coorBercTBeHHO). OJTa OmepalMs BH-

OJIHSIACh OdYeHb JErKe ¢, IoMouibio apudmomerpa. 3atem Gpajuch cpel-
HHe BeJHUHHBI Afgy, Ang ¥ Angg U3 cpefHHX OTGPOCOB An, ..., AnfY, o npuMe-

1
PY Alz(1=k—+—l(kAn&)~|—lAn§}’), rae k—KoJH4ecTBO OTGPOCOB NPH MEepPBOM psifie |

HabJoneHu#, [ — KOJIHYECTBO OTOPOCOB IIPH BTOPOM psae HaOJoleHuH B
JAHHOM IOJIOXKEHHH MOJIIpOHja. - ‘

" Tlocsie 3TOro, MOCKOJIbKY OTGPOCHI rajJbBaHOMETpa MOTYT — CUMTAThCH
TPONOPIHOHAIBHBEIMH SPKOCTH HA6JII0AaeMbIX OGBEKTOB, MOXKHO B Qopmysax
(12.4) u (12.5) § 12, BMecTo BeJHYMH @, b H C NOACTAaBHTb COOTBETCTBEHHO
Any, Ang ® Ang u, TakuM 06pa3oM, ONPENEJNHTH CTeNeHb MOJISApH3aLHH
P ¥ ODHEHTHPOBKY IWIOCKOCTH IOJIAPH3alMH JIYHHOrO CBeTa WJIH Yroa Y
(cM. dopm: (12.7) § 12) MeXkAy IVIOCKOCTHIO MOJSPHU3ALKH JIYHHOTO cBeTa M
KBAaTOPOM HHTEHCHBHOCTH.

Briunc/ieHde BeJHUYMH p ¥ Y IIPOM3BOJHJIOCH B OTAEIbHBIX XKYypHaJNax H
B JKypHaJaX HaGmofeHnit (B msroit rpade BHIIENPHBEIEHHOH CXeMBI) 3a-
MHCHIBAJIHCH JIHIIb OKOHYATeNbHbIe Pe3yJbTaThl.

B KaueCTBe npuMepa 3alKCH H NMEPBHYHOM o6paGotkn HalJiomeHHH, CO-
IJIaCHO PACCMOTPEHHOH CXeMbl, NPHBENEM 3/€eCh Ha6J0ieHHe JYHHOrO IHPKa
Asb6aTends Houbio 8—9. IX. 1952 r. (Bbinucka H3 XKypHaja HaOJIOAeHHH
Ne 6, crp. 36). BuigesneHHble XHPHBE DAQPHI COOTBETCTBYIOT npousBeneH-
HEIM TOCJE HAGJIOLeHHs] BHIUMCICHHSIM, 3alMCHIBAEMBIM B 2KYypHaje Habuo-
JeHHH OOGLIKHOBEHHO YepHHJAaMH. ‘

Bunucka u3 mypnaha Ba0moaeHni
53mbafgbro agg063980L guéhbamoesb

13 » Annb6arenuit 30/1000
dmda®ybo :
3% 55m|233-0 | 313-0 233-0 | 321-0 233-3 | 306-8
: 233-3 | 313-0 233-0 | 322-8 233+5 | 309-0 p=0-102
233-0 {313-0 233-§ | 323°0 232-0 | 308-5
232-7 —]232-0 232+0
79-97 8927 | _ - 175-40
4" o7™|233-2 | 3140 232-3 | 321+3 232:7 | 307-0 7=-410°2
233+3 | 3137 2320 | 321-7 233-5 | 307-8
2323 2327 232-7
80-80 89.25 7430
80-30 89.26 74-96 |

UysCTBHTENBHOCTD YCHIIHTe/s 3aMUCHIBA/NAch B BHAE APOGH (B maHHOM
30 . ;
cayuae To00 B KOTOpOH Htic/iTeb 06031a4aeT BHIPAa’KEHHOE B OMax COH-’
5. 335Un. @hng. mdl. dogm., Ne 21
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POTHBJIEHHe LIYHTA, a 3HAMeHaTesNb —JOMOJHUTEIbHOE, MOC/AEI0BATEIbHOE C
raJibBAHOMETPOM, CONPOTHBJIEHHE.

Ilnsi monywenHs OJHOIO <«IOJHONO» HAaGMIOfeHMs, MO cxeMe 3—3—3—
—-2-—2—2, 3aTpayuBajioCh BPeMsi B CpPelHeM OKoJo 10—12 muHyT.

§ 15. TouHocTh ONpeneNeHHs CTeNeHH MOJAPH3IAUMH H OPHEHTHPOBKH
MJICCKOCTH NOJAPH3ALHH JYHHOro cCBeTa

B npeabiayuiem naparpade yxe OblIO CKa3aHO, YTO BeleHHe MOJSIPH-
SALMOHHBIX HM3MEPeHHH JYHHHIX OOBEKTOB IO COEIHHEHHBHIM BMeCTe IBYM

cxemam 3—3—3 (mepBeli psin) u 2—2—2 (BTOpPOH psift) AT BO3MOXK-
HOCTb CYJAHTb O BHYTPeHHeH TOYHOCTH Habmoaenuil. [leficTBUTesbHO, BbIYHC-

- JIssl HC8aBHCHMBIE 3HAUEHHs] KaK CTeleHH NMOJSIPH3ALHUH, TAK H TNOJIOMKEHHUS
IVIOCKQCTH MOJSAPH3AUMH C NOMOILBIO BEJUYHH, MOJYYEHHHIX IO 3THM CXe-
'MaM, MOXHO OLEHHTb TOYHOCTb HaOJIOHeHHH.

I'py6as oueHka 3TOfl TOYHOCTH NPOH3BOAMIACH CPaA3y Ke MOCJe HAGJIO-
JTleRHsl HCCJefyeMOro oGbekTa: peskoe OTJHUHe OTOpocos Al u Ard (vrm
Anf) w Anf); wnn Anf) u An))) pyr oT Apyra, BHINHCIEHHBIX NPHGJHKEHHO,
SIBHO YKa3biBajJO Ha HETOAHOCTb H3MepeHHs (BBHAY IVIOXOH THAMPOBKH HJIH
Japyroft KakoH-HuOyAb NPHYMHBEI) H, 3HAYHUT, HA HEOGXOLUMOCTb IOBTOPHTh
Ha6J10JeHlsl CHauaJa.

Inst Gonee 0GOCHOBAHHON M CEPbE3HOH OLEHKH TOUHOCTH HAGJIOXEHHIl
TIpOBefleM cilefyiolliee paccyxkienne. M3 teopun omubok [166] ussectHo, uto
eclIM HMeeTcst Kakasi-HHOYAb (yHKuusi obiwero Buma {=/[(xy, xg; +.., Xw) OT 7
HE3ABUCUMHX BEIHYHH Xy, Xy, ...., Xy, TOTA2 KBAAPAT CPENHEN KBaAPATHIECKOM :
omnbku m, 9TOR (PyHKUHH BHpaKaeTcsa popMyaoi:

m§=(§£m1)z+(—mz) +- +(b‘x“ m) : (15.1)

TAE My, My, -+, My OPEACTABJAIOT COGOH CpenHHe KBaJpATHUECKHE OLIUGKH
APIYMEHTOB X, Xy, +++ ) Xy,

© B cayvae dopmyant (12.4) (cm. § 12), npumensiemoil Hamu a5 ompe-
JleJIeHUsl CTeNeHH TMOJISIPU3AlMy CBeTa, OTPAaXKEHHOTO OT JIYHHOH NMOBEepXHO-
crd, coracuo (15.1), 6ynem uMern:

() e

Te Mp—CpeAHAs KBaJpaTHuecKasi OIUMGKA CTeNeHH TMOJISpH3aUdd p, 2
Ma, My, H M. —CPEIHAE KBAAPATHUECKHe OMIHGKH HAGMIOAaeMbIX _HMHTEHCHB-
- Hocre#t a, b u c.
HonycTum a5t MpoCTOTH, uTO @, b M ¢ paBHE Mexay coGoii H, Kpome
TOrO, BCe OHH DPABHSIOTCS MaKCHMAJbHOH H3 3THX TPeX OLIHGOK, TO ecTb:
Mg ="M= M= Mumaz (abC). (15.3)

B takoM ciyyae dopmyay (15.2) MoxkHO mepemucaTh B BHIE:

,mzﬁg[(di)’_l_(di :+(d_p_)2] M2 ez (A1), (15.4)

Bepsi Temepb YacTHble NMPOH3BONHBIE MPEICTABJIEHHON IO dopmyie (12.4)
GYyHKIMH 1O aprymeHtaMm @, b u ¢ mosay4mm:
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B_ 6 i g |
oa p(a+b—}—c)3(ab+ac ‘ ).’ '
op 6 Lo - o
T B
P8 (etbi—dt— b |
o Tparbrer ]

Bosseass ypaeHenus (15.5) B wBaspaT u BHecs B -¢6pMyny (15.4) BMmects
: 2 F) S .

‘—,—p—) > (@— u (?—’L HX TNOJIyYyeHHBle 3Ha4yeHHs, IOCJe HajJjexallux

oJa ob . 0¢ i , 4

ynpoineHdt 6yaeM HMeTB:

3 23 (p3 ol g, Mmae (200) o 5.6
my=d (2 e - ase)
aau » N
My ";':i‘_';_“:c‘) V3 F2)- (15.7) /

Tlocaenustn dopmysa M Naer BO3MOXKHOCTb MOJYYHTb MAaKCHMAJIbHYIO
‘BeJIHYHHY CpellHeH KBaJpaTHYeCKOH OIIMOKH OlpeleieHHs CTeleHH mojspa- - = '
sauust JYHHOIMO CBera. ' .

B cayvae, HanpuMep, HaGJIOACHHA JIYHHOro LMpKa AjnbGareHms, npa-
pegeHHoro B § 14 (cM. BHIHCKY H3 XKypHaja HalOJIOAeHHH), MaKCHMaJb-

Hasi BeJqHUHHA cpelHell KBaJpaTHYeCKOH OIIMOKH HJsi MHTEHCHBHOCTEH IIDO-
IIeALIero yepe3 MOJSPOHA CBeTa, NMOJydYeHHas npH TperbeM. (120°-m) noJo-
JKeHHH TMOJApPOHAa, PaBHAECTCH Mmax (4bc)=0.45. [MosToMy, BHecs B mpaByio
gacts ¢opMyan (15.6) coorBercTByiolllie UYHCJIOBHE . 3HAYEHHS BeJHYHH
a, b, ¢, p 1 Mmast@bc), nosyuum my= +0.004, 1. e. MakcHMaJIbHasi BeJHYHHA
cpeiHell KBajpaTH4ecKOM OMHMOKH CTeneHH MOJNAPU3ALMH CBETa, OTPaXKeH-
HOFO OT Kparepa AJbOaTeHHs, VA AAHHOrO Hab/jlofieHHs1, cocrasifer 0.4 %

UIH P ams. =0.102£0.004.

It OLleHKH TOYHOCTH ONpeleJeHHs] OPHEHTHPOBKH ILIOCKOCTH MOJIADH-
3anuH JYHHOrO CBETa MOXHO MOCTYNHTb CJIEAYIOWAM 06pasom.

Kak 6wio ckasaHo B § 12, mas ompejesieHHsl yIiia ®, COCTABJIIEHHOrO
MeXAy TWUIOCKOCTSIMH NOVIADH3AIMK JIYHHORO CBeTa M novispomaa, npu 0°-om
FOJIOXKEHHH OOCTefHero M Bxoausliero B Gopmyay (12.8), ¢ momompio Ko-
TOPOH onpeiensieTgs YroJ Y MeX[Iy MJIOCKOCTbIO MOJSAPH3aLHH JYHHOTO.CBe-
Ta M 3KBATOPOM HHTEHCHBHOCTH, OhlIa HCNOJb30OBAaHa (hopMmyJia v

\ ] ' — c—b
tg2w=)3 27— b2 (15.8)
Tlpumensis K 5Toit dopmyne Bhipaxenwe (15.1) MH MoxXeM HamucaTh:
"3 2
m?gzw=[-‘z(—;gwl@-, ml —( co:,,zw ) ml, ' (15.9)
AAN 2 .
Moo= °°32 2 Mgt s (15.10)

fie Migrw —CPENHAN KBALPATHYECKAs OMHMOKA BeJRYHHM, {820, & My —cpexs

Hsifl KBaJpaTHuecKas OLIMOKA Yria ®, BhIPAaXKeHHas B.pajHaHax. -
BHUHCIHM—UYeMy PaBHSETCH M2y - Corvacuo (151} u (15.8) Gynem

HMeTh: ‘ | . .

[
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otg2w  \? otg2w )2 (dthw )2
Higow={ —2—m >—m, g ) 15.11)
o ( da ") +( o )T e (

LJie Ma, My U M—O0ObSICHSIEMbIE Bhlllle B CBS3H ¢ (opmy.toii (15.2) BeJMUHHBL.
YHacTible npoussogHble oT (opMydbi (15.8) 1o aprymenram a, b u ¢ 6ynyr

<

otg2w _ ) Vg —b ,
na (2a—h—c)?
otg2w ;= —a
L P Q.
R Qa—b—cpp' | (15.12)
dtgzm =2 l//r_s__ a— 1]
dc (2a—b—c)?

Iocne mpunsitusi Bo BHuMaHue (15.12) H HMCIONB30BAHHS CAEJAHHOTO
Beiue ponyienus (15.3), opmysa (15.11) mpurumaer BuA:

Mg ~— 12_ [(c — b)Y 4= (c — @) -} (4 — b)?|m2,, (abc) (15.13)

) (Ra—b—c)* -
BHecst 3HaueHHe BeNMUHHBI fhgae oOmpedesienHoe u3 (15.13), B dopmyay
(15.10) u yurs, urto: :
=0+ (—aP+(a—b)P =2(a-+ b+c)*—6(ab—+ bc+ac), (15.14)

6yneM HMETb:

- 22 :
mo=)'3 (_2—2—%—(1)2‘/ 2 (aH-b+4-cy* — 6 (ab+ac+-bc) mpa, (abc)  (15.15)
HJIH
gz V3 cos20(atbic)y /o abtactbe, (abo). (15.16)
V2 (2a—b—c)? (a+b4) ;

Ecnu Ttenepn mpousBeneM NOJACTAHOBKH B MOCAEAHIOW0 (OpMyJy, cOr-
JacHo dopmya (12.4) u (12.6) § 12, To moayuum:

Mgy (@bC)
patbto) "
@opmysa (15.17) H naer BOMOMKHOCTh BBHIUHCJCHHS Cpeimell KBagpaTHue-

CKO#l OWHOKHM yria ®, BblpaxkeHHOH B pamuaHax. Ris nosjyueHHs 3TOi XKe
OLIMOKH BBIPAXKEHHOH B rpajycax, OyaeM HUMeTb (POpMyay:

e, 257,35 mes (abc)
|
plat-b+-c)
Boiuncsius, Hampumep, 1o TNocaefHed (GopMysde MaKCHMAaJbHOE —3HAYEHWe
Cpe/He# KBAJPaATHYECKOH OMMOGKM ONpelesieHUst yria ® AJst caydas HabJiio-
nenust Kp. AnnGartenuss (Marepuasa HaGmogeHus cM. B § 14), oJIy4yaeM
Mepo==-+1°3.

Has modyuyenns ofulefi XapakTePUCTHKH TOYHOCTH ONpeNeseHHs CTe-
TeHH M IIOCKOCTH MOJSPH3aLUH JYHHOTO CBETA TPH (DOTOIMEKTPUYECKUX
HaGMOAEHHSIX MBI TOCTYIHIH CJAEAYIOUuM 06pasoM.

M3 4-x rpynn naGmonednbix Hamu 41 o6bekra JYHHOH MOBEPXHOCTH,
(cM. § 11) 6bu1H BHIGPAHE! LIECTh OGBEKTOB: MO OXHOMY M3 mepsodi (Ne 1.
3anus Panyru), perveit (Ne 35, Kopausibepsl) wu yerBeptoit (Ne 39. Beneip
Jiyyeii BOKpYr kp. Komepnuka) rpynm u Tpu o6bekta (Ne 14, Apxumen.

Mw=1]/ 1.5

(15.18)
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A

. Ha6aopateannniii MaTepHaa

Ne 22. Kenstep u Ne 31. Tuxo) u3 BTOpoit, kak Haubosee Gorato#t o6beKTamu,
TPYOMHL. , \ .
‘ Ilng Bcex 3THX 6 OODBEKTOB, NMPH pasIHYHBIX JAarax Hal/oJeHHs, ar-
- Moc(epHHX YC/IOBHSIX H Yrax ¢asbl, Obld BBIYHC/IEHDI, COIVIACHO dopmyan
(15.7) u (15.18), cpexaHHe KBaJgpaTHYeCKHe OLIMOKH OMNpe[e/NeHHsT CTeNneHH
H IVIOCKOCTH IOJIIPH3ALMH OTPAXKEHHOro OT HHX CBeTa. :

Jlns Kaxaoro OGbeKTa BHIMOJHEHb! NATb BHIYHCIEHHH OWMGOK CTENeHH
TONIIPH3aLHH H CTOJIbKO K€ BHIYHCJEHHH OMHO0K yIila MJIOCKOCTH INOJISPH-
3auuM, T. €. Bcero mMeiorcs no 30 onpeleseHui Kaxuo# our6ru. Pesyub-
TaThl BHYKCIeHHH co6paHul B TaGauue 15.1.

Paccmorpenve Tabauue 15.1 nokaswiBaer, uto onpejejeHHas u3 30 Bb-
YMCJIEHHH CPeAHssl BeJMYMHA CpelAHed KBaJApaTHYeCKO#l OLIHOKH CTeleHH IOo-
qsipu3aumu cocrasaser +0.005, a cpeiHsia BeJuYHHa CpefHed KBaJpaTH-
YecKol OIIHGKHM YIVIa MOJIOXEHHS IJIOCKOCTH moJsipu3aumn — *1°7.

Ta6muua 15.1 gbbomo
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OTH BeJIHYMHBI H CJleAyeT CYHTATh XapaKTePH3YIOWHMMH TOYHOCTH Hallle-
ro Ha6JII04ATeJbHOTO MaTepHasa, XOTSi B JIeHCTBHTENLHOCTH OHH MOTYT GBbITh
U HECKOVIbKO MeHbllle NPHUBENEeHHBIX 3[1eChb YHCEJ, TOCKOJAbKY IIPH BhIBeJCHHU
¢opmya (15.7) u (15.18) Hamu Gwulo chenaHo momyuienze (15.3).

Hakonen, cienyer orMeTuts, 4To KO BpeMeHH Hayajla MOJspHUMETpHUE-
CKHX HaGmofeHu#l JlyHnl ¢ momollbio aGacTyMaHCKOrO 3JAeKTPo(hoTOMEeTpa,
HaMH ObIIH MPOH3BEJEHB HEKOTOPhie YCOBEPUIEHCTBOBAHHS 3TONO HHCTPY-

" MEHTa, CrOCOGCTBYIONIME YIYUINEHHIO YCJOBHE HaG/IIOJEHHS] H, CTajo GRITD,
—VBEJHYEHHIO TOYHOCTH.

B vacrHoctd, 6wu1 ynyumen cmoco6 moBopora modsponsa (cM. § 14)
TaKHM 00pa3OM, UTO BMeCTO CYIIECTBYIOULeHl paHblle HEOGXOHMOCTH 3a-
2Keub CBET nepejl KaXIbIM IIOBOPOTOM MOJISIPOHAA H COBEPLIHTL €ro MOBOPOT
ROBOJIbHO HeYNOOHHIM CMOCOGOM BpPYYHYI0, Ha 4TO 3aTPAYHBAJIOCH MHOTO
BpeMeHH, 3Ta Onepauusi CTaja BBIMOJHATLCS B TEMHOTE, MeXaHHYECKH, 4acTo
6e3 OTpHIBA IM1a3a OT OKYJISIPa, YTO 3HAYHTEIHHO COKpallaJjo Bpems, Tpe6y-
€Moe /Il HaGJIIOJEeHHS ONHOTO OG'BEKTa.

Hanee, run peduexropa, MpeCTaBIAIOWHME PaHbIle OOGBLIKHOBEHHYIO TIPSi-
/Myio TpYGKy, OBLT mepefesaH, ¢ MOMOUIbIO NPH3MBI TOJHOTO BHYTpPEHHEro
OTpax<eHus, B JomaHylo TPyOky. Ilpuuem okyJisipHylo uyacTh 3ToH TpyGhI-

3 rMja MOXHO OblIO BpalllaTh B [O3HIHMOHHON IIOCKOCTH HAa moJHbe 360°
OTHOCHT€JIbHO OCHOBHOM, IEPHNeHIHKYJISAPHOH K Hel, O6GBbeKTHBHON YacTH.

Takoe ycrpoiicteo runa.obmervano u genano Gouee YIOGHLIM YCJIOBHSA
HaOMIONeHHs: B TeyeHHe GOVIbIIeH YacTH BpeMeHH HabOJMIoJeHHs Haba0AaTe b
MOT' THIHPOBAaTb B CHASYEM NOVIOXKEHHH, YTO YCTPaHsIO ero (hu3H4Yeckoe fe-
PeyTOMJIeHHe H -yMeHbLIaJIo 3aMeTHhle NI a6acTyMaHCKOro 33-cM ped.tek-.
Topa (KaK ykaseiBai A. B. Mapkos [75]) ommbku ruaMpoBaHHs, KoTOpHIE
MOIVIH TPHBOAHTL K NPOMEPAM COCEIHHX C TPeGYEMBIM OOGBEKTOM MECT.

Kpome Toro, 6ui1 3akpbit OTKPHITHIH 0 TOro BpeMeHH Ty6yc pediiek-
Topa. Takoe MepoNpHsATHe, MOMHMO 3aIUTHI TPeX OTPaXKalolMX 3epKas OT
SaNbLICHHS] H YMEHDbUICHUs] KOHBEKIIHOHHBIX BO3/IYIIHEIX TIOTOKOB, HCKAXKAl0-
'IAX H306parkeHHe, MPH HAGIIONEHAN JIyHBI OueHb CHOCOGCTBOBANO YMeHbh-

'IIEHHIO HHCTPYMEHTANBbHOrO (hoHa, BO3HHKAIOILEro B pesy/bTaTe CYILEeCTBYIO-

umero B Gaurge PacCessHHOTrO OT CTeH GalllHU H OT ApPYTruxX NpeAMETOB JYHHOTO
CBeTa.

)

§ 16. O BaMsiHuK nospu3aumu cBera Heba Ha 3HAYEeHHe MOJSPH3ALMH CBeTa,
OTPAXXEHHOrO OT JIYHHBLIX 06'LEKTOB

B § 15 mu TOBOPHJIM O CJyYaHHBIX OMHGKAX, BHI3LIBAEMBIX, [VIABHBIM
06pasoM, MIOX0i THAHPOBKOH H HeOJIaroNpHATHHIMH  aTMOCHEPHBIMH YCJI0-
BHAMH, a TaKXe APYTHMH NPHYHHAMH.

Onnaxo, Ha6monaTeNbHEIH MaTepHal MOXeT GbITb OTATOIIEH K PasHbIMH
CHCTEMAaTHYECKHMH MOrpeilHocTsMH. O6 onHOH u3 TakMX morpeliHocTel, a
HMEHHO O CHCTeMaTHYECKOH OIIHOKe, BKpaAblBaloUlelicss B HaGMONCHUS GJa-
Fofapst CHOCOGHOCTH 3epKas pedJieKTopa NOJISPH30BATH CBET, MBI y¥XKe ro-
Bopuak B § 9. Cefiuac KOoCHeMcA MOrpelrHocTH, KOTODasi BepOSITHO BBOAHTCH
B TNOJISIDH3AUMOHHBIE HAGJIONEHHST JIYHHBIX OOGBEKTOB BC/ACACTBHE  BJIHSIHHS
MOJIIPU3aLHUH CBeTa Heba.

s o6HapyxeHus: BAMSHHS MOITPH3ALMM CBeTa HeGa Ha 3HAYEHHe CTe-
NeHH TOJIIDH3AIMH H MOJOXKEHHS IIOCKOCTH TOJISPH3aLMH CBeTa JIyHHBIX
Jerasei, HaMH Gbl1a TMpoBedeHa cJenyoLiasi pa6ora.

B TeueHnHne HeCKONLKHUX HOYel yepe3 MOJAPOHA (B TPEX ero IOJIOKEHHsX)
OnLTY TIpOM3BeleHBl H3MepeHHs1 IPKOCTH (oHa HeGa BOJM3H JYHHOTO Kpasl.
®on Habmonancs OOLIKHOBEHHO yepe3 OoJiblllylo auacdparmy, yem axadpar-
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Ma, TIpHMeHsieMas s HaGJIOJAeHHS JIYHHHIX 'o0bekroB. B uacrhocTd, HC-

noJb3oBaAach AHadparMa 0, C AHAMETPOM 1.5 MM, KOTOpas Bhipe3aja Ha

He6e Y4acCTOK C YIVIOBHIM pa3MepoM Amamerpa 62.”5. ‘ '
Bo BpeMsi o6pa6oTKu HabioaeHHA OTOPOCH Ha ¢oHe peAylMpOBajHChH

K «ayuHoi» auagparme (cM. § 14) u NOUYYaduChb BEJHUHHH G, by ¥ cq

NOoKa3LBAIOLIMe HHTEHCHBHOCTH (POHA TIPH FOJONKEHHSX NOJSPOH]A, COOTBETCT-
BenHo, 0° 60° 120°. 3aTeM u3 0T6POCOB, MOVYYEHHHIX OT JYHHOTO OGDBEKTa,
BHYHTAJKCh COOTBETCTBYIOLME OTGPOCH (POHA H IOVIYHANHCh PA3HOCTH S -&g»
b—by n-c—cy mnocue yero B Qopmyaax (12.3) u (12.4) BMecro BeaHum}
a, b ¥ ¢ NOACTaBAS/HACH 3TH PA3HOCTH H BHIYHCJISJIHCh CTENEHb NOVIAPU3ALUH
P M Yroa © NoJIOXKeHHsl IVIOCKOCTH mosispHsauuu (cum. § 12).

CpaBHeHHe NOJyYeHHHX TakKMM O0pPa3soM CTeneHH MOMAPH3ALMH M Yria

TIOVIOXKEHHS IJIOCKOCTH MOJSpH3alMH C aHAJOrHYHLIMH BEJHYHHAMH, noay-

yeHHHMH Ge3 yveTa oHa (C ToMouibio @, b M C) MOXKeT NpeLoCTaBHTh BO3-
'MOXKHOCTb OLEHKH BJIHSHHS NOJISPH3alldH cBeTa He6a Ha 3HauyeHHe NOJSAPH-
3alHH JYHHHX AeTaJeil. , '

B tabauue 16.I npuseneHb marepuaJbl, OTHOCSUIHECS K H3MEPEHHAM
TIo/ITpU3aLKK CBeTa He6a H ee BJHAHHIO Ha MOISPH3ALMIO CBETA JYHHBIX 00b-
exToB. PaccMoTpenHe 3710l TaGuHIbI NOKA3HBAET, YTO 3HAUHTeJNbHBIE PA3JIM-
YHs MEXAY CTeNneHsMH NOJAPH3ALMH, a TaKXKe MEXAY YWIaMH NOJOXEeHHs

Tabanna 161 @gbboma

%395 | m SS P
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72 F'rnasa uerBepnTas

IJIOCKOCTH MOJSIPH3aLMK (yTJIaMH ©), BEIYHC/AEHHBIMH C YYeTOM W 6e3 yuera
thoHa, He OGHAPYKHBAIOTCS.

Cyuectsyioiye, TeM He MeHee, B HEKOTOPHIX CaydYasix, 6osiee HJIH MeHee
3aMeTHble Pa3/IHuusl 'Haa0 OODBICHUTb TeM OOGCTOATEIbCTBOM, UYTO BBHLY
C/IMUIKOM GBICTPOTO majeHus sipkocTd (oHa Hefa ¢ yaaneHHeM oT Kpasi JIVHbI
H B CBSI3H C HEBO3MOXHOCTBIO JIOCTATOYHO TOYHOH TMAMPOBKH, 3aaua U3Me-
penust (poHa HeGa OYEHb YCJIOKHANACH: HE3HAUHTeNbHASt OMHGKA B CHAMPO-
BaHHH BBI3bIBAJIAa BeCbMa 3aMeTHOe H3MeHeHHe (KojieGaHHe) OTCYETOB Ialib-
BAaHOMETPa H, 3HAYUT,—CHHXKEHHE TOYHOCTH HaG6JIONEHHS.

BooGe xe, mosumuMoMy, ciiaGas sipkocTh (OHA HeGa CPaBHHTEIBHO
¢ spKocThio JIyHB BecbMa Masio (B mpeaesax TOUHOCTH HAIIHX HabJIoaeH i)
BJIHAET HA 3HAYEHHE CTEIeHH NOJSIPH3ALMH H TIOVIOXKEHUS IJIOCKOCTH MOJISi-
PH3aLMK CBeTa, OTPAXKEHHOTO OT JYHHBIX 06bekTOB. CjeayeT OTMETUThb, YTO
K Takomy e sakmioueHuio npuiwres u npod. H. I1. BapaGawes [124] npu
CBOHX TNOJISIPU3AUHOHHBIX HAG/IONEHHAX DPa3/IHYHBIX YYaCTKOB JYHHOH IO-
BepxHocTH B 1923 r. '

3aMeTuM 31ech e, UTO BO3MONKHOCTH 60JIee TOUHOIO yUeTa - BJHSHHST
¢ona He6Ga, HECOMHEHHO, 6YHeT CIOCOGCTBOBATD OCYLIECTBJIEHHE TMpeIoxKe-
Hust mpod. A. B. Mapkosa [75] o mpucnocobiennu IPUMEHAeMOMY HaMH

npubopy ¢oroannapara tuna P/, 1151 cheMKH H300paKeHUsT U3MepPsIeMOro
o0beKTa.

§ 17. PesyabraTer Ha6J0AeHHii: TabJHIb! H KPHBLIE

Conepxkaiiuiics B HaHHOH PaboTe M HCHOJMb30BAHHBIN IS Hallero Hc-
ClenoBaHust HalOJIOaTe/bHBIE MaTepHaJ] HAKOIJIeH B TedeHue 148 HOYEH,
(CIIMCOK  KOTOPBIX NPHUBOAUTCsE B Tabauue 17.1, rae HekoTopele HOUH, BBHIY
" IPOLOJIKHTE/IbBHOCTH TepHojaa HaGJIoMeHHs, pasfesdeHbl Ha 2 HAH 3 wacTu
(cm. § 13). Kpome gath 1 CPE/IHHX MOMeHTOB HabiiofgeHu o BcemupHOMY
BPEMEHH 3/1eCh NA0TCS TaKXKe COOTBETCTEYIOIIHE STHM MOMEHTaM yribl (asbl
% JIyHBL.

U3 Gosee, yem 45 HabmomeHHbIX OGbEKTOB JYHHOH TMOBEPXHOCTH, IJS
OKOHYATeNbHOH 06pabOTKH OKa3alHCh NMPHUIOAHBIMHE, B CMBIC/IE JOCTaTOYHOTO
KOJIMYeCTBA NPOMEPOB /sl NMOCTPOEHUST KPHBHIX, 41 o6bekT. Ha 3THX 0Gb-
€KTax BHINOJHEHO Bcero 1371 m3MepeHue ONMOPHBIX BeJUUMH d, b u ¢ (cMm.
§ 12), ¢ nomouupio KOTOPBLIX BBIYHC/AJNUCE CTENEeHb MOJSPH3AUMH H MOJOKe-
HHe TNJIOCKOCTH MOJIAPM3alMH CBETa, OTPAXKEHHOTO OT Pa3JIHYHBIX  JIYHHBIX
06bekTOB. Pacnpenenenne 3THx H3MepPeHHH cpeld HaOJIONeHHBIX O(beKTOB
He paBHOMEpHOE, BBHAY HEBO3MOMKHOCTH OJHOBDEMEHHOTrO HaGJIIOMeHHS BCex
H3GPaHHBIX OOBEKTOB B KaX1yl0 SCHYIO HOUb.

OKoHYaTe/bHbBIe Pe3yJIbTATH H3MEPEHHsi CTerleHH NOJISIPU3AIHH H IIOJIO-
JKEHHs1 MJIOCKOCTH NOJSAPHM3AUMH IJIS BCeX HAGJIONEHHBIX OGBEKTOB HaHbI B
TabauyKax, 0003HaYeHHbIX HoMepaMu OT 1 jno 41, COOTBETCTBEHHO HOMepY
obbekra (cM. § 11) n oObenuHeHHbix B Taba. 17.11. B kaxmgo# Takoil Ta6-
JIUKe, KpOMe Aatbl HaO/O/IeHHs], 1al0TCs CIeAyIOLMe BeJHIHHE: VIO (hasbl
@, yribl: Majenus /, OTPaXKeHHs € ¥ a3uMyTa §, BBLIYHCJIEHHBIE MO (POPMyJam
(13.1), (13.2), (13.3) m (13.4); unreHcuBHOCTH @, b W ¢ HaGJIOAEHHOTO
CBE€Ta, COOTBETCTBYIOUIHe NoJNoXKeHHsIM novisiporaa 0°, 60° u 120° (em. § 12);
CTeMeHb MOJSIPH3AUMH P, BbIUHC/IEHHAst MO (opmyne (12,4) M BbIYHCTEHHBIH
no dopmyne (12.7) yroa ¥ MeXAy MJIOCKOCTBIO MOJNSPU3ALMU OTPaKEHHOrO
OT JYHHBIX AeTajeit CBeTa M 3KBATOPOM HHTEHCHBHOCTH.

3a 1950 u 1951 romel BeMYHMHA 7 He JaeTcs MO CAeAylOIeH MPHYHHE.
Beuny Toro, uto 1no KOHCTPYKUMH MpHOOpa 3/1eKTPOGOTOMETP ¢ (HUIbTPAMH
H MOJISIPOMAAMH BpalllaeTcsi BOKPYT ONTHYECKOH OCH TesecKoma, YTo Tpely-
eTcs I/s ynoGcTBa UEHTPHUDOBKH H300pa)KeHusa, HabmomeHuss B 1950—51
TOJIbl BHINOJIHEHb! IIPH PAa3/IMYHOH OPHEHTHPOBKE NOVIAPOHAA OTHOCHTEJNHHO
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Ha6atoaaTeannniit MaTepran 73
Tabauma 17.] gbbomo
Cpennuii MOMEHT Cpexnunii MOMEHT
HabawaeHus no HabawAeHUA 1O
"Jara Bcemuprony Hara BcemuprOMY
apeu(:mg ) a o spem;sré ) a
NI ©>§3063900 ' adbawo 0430 0
T U>Bmomer dmdgbHo LBomm dmdghho
umgmon pbmnon umgmon Ehmon
[ ]
1950:10-17 16k 3g™ —96-1| 1952: 1-4 19" o8m — 822
"10-18 16 33 — 83:4 { 1-10 17 1(6) — 16
10-19 19 1§ - 69-7 1-10 19 ;6 - 15§
10-28 1 o0 + 24-1 111 21 —_ 65~x
11-21 20 48 » — 30-2 1-18 I 24 -+ 84-1
11-23 21§51 — 8 9 1-20 1 42 + 7?1
12-1§ 16 35 — 96-4 1-21 2 0§ +100
12-16 18 o5 — 84-0 2-1 17 43 —103-1
12-17 17 47 - 72:9 2:8 18 30 — 24-5
12-18 17 23 — 620 2.9 23 44 — 1I-3
1951- 1-13 16 24 -—1040 2-14 0 41 + 334
1-14 18 13 — 92-8 2-14 22 33 + 42-0
1-31 I 58 + 95-7 2:16 o I3 + 28-5
2-12 19 50 —I101-4 2-17 o 45 + 68.7
{ 2-13 17 21 - 91-2 2;3 ii gi -+ 22;
2. 20 I —_— . . —_ .
2-:3 1 43 - gg's 5-10 23 45 + 15-4
{ 2.1: 2Z o8 — 78.9 §-11 23 06 + 28-3
2.17 18 22 — 47-8 5-12 23 30 + 41-7
{ 2.17 20 o0 — 470 5-13 23 30 + 551
2-19 19° 28 — 23-8 5-28 19 IO —123-4
1 2.20 [ 21 o4 — 12-2 6-1 19 31 — 7gg
2.2) 23 12 - 21-1 2-3 19 45 — 5 :2
2-27 0 51 + 64-7 6'9 21 37 i—_ 2%.
3-16 19 46 — 78.0 -29 19 22 983
el B ¥ |Zeg 8 SONE R Rl
4-13 18 37 — 87-2 7-13 23 08 + 87-5
{ 4-14 19 56 — 86-6 7:14 23 28 +100-0
305 I il .0 2% | T
. 1 — 59 . .
} §.;§ 20 22)4 ' — 58-3 8.10 23 24 + 70-0
S-21 2. 40 + 10-6 8-29 18 o7 -— 74-0
6.10 18 51 ~—113-0 9:4 20 30 + 10-4
6.19 21 49 + 75 { 95 20 2; i ;3:(7)
o o 3 . 58 3 o R
. 1 1 -— . . . .
;3 Ig 4§ — 69:0 { 9-6 23 53 + 39-0
7-24 22 49 + 8o-1 { 97 21 :2 -i; ggz
725 23 14 + 91-9 97 3 Y
7-26 23 36 +103-3 9 22 44 + 4
3.9 18 15 -~ 99-5 9:9 22 44 + gSg
8.71 18 33 — 735 9-10 23 st + g
8.21 o 18 + 50.2 9-12 o 35 + 9§-
8.22 23 10 =+ 73-3 9-27 173 =B
8.2 23 48 +107-0 928 1855 + 64:5
{10.20 22 58 + 68.0 : { 9-29 1 17 — 51-4
Sl IR R o s | 10 o [T
I, 20 27 — 45- . — 37~
11.?6 23 50 + 37-5 { 9:30 21 zg — 36-0
{Il.z[ 23 - 56 + 917 108 23 26 - 2&-0
11,22 I 23 + 92-3 {10-3 20 32 i— %
11.23 1 12 +103-5 10-3 23 c3>1 ng
12.2 15 30 —129% 10-4 20 +
12.3 16 36 —115- 10-4 21 39 + 19:2
12.7 19 42 — 637 10-4 23 42 + 204
12.10 18 21 — 297 l
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74 F'nasa werBepras
Cpeaunit MomenT Cpenunit MOMenT
HabJ0AEHEA 110 HabaoaeHua no
Jara Bcemnpuomy Jara Bcemupromy
BpeMeHu a BpEMEHU a
nxtnen 03430633000 koo Qaggo(vagbob
UsBgoeme dmdghde LsBgome Bmdgbeyo
umgmon phmon agmon Ehmon
° ‘
1952-10- 10 23%  38m + 92:0 | 1953- 7-3I 23k o7m + 74?5,
{10-27 17 26 — 70-1 8.1 23 16 + 87-8
10-27 19 13 — 69-0 8.3 23 47 +113-5
10+ 30 19 18 — 28-3 { 8.24 21 10 + 2-6
10°31 19 30 — 155§ 8-24 23 56 + 32
{11-6 21 53 + 59-7 8-26 .0 14 + 16-4
11:6 23 39 + 60-7 { 828 . 22 12 + 57-3
11-26 17 43 — 60-6 829 o 06 + 58:4
12-12 2 30 +118.2 I 8-29 22 16 -+ 696
12-25 19 15 — 64-8 | 8-30 o o8 + 717
12-28 20 25 — 27-8 8-30 22 25 + 83:6
12:29 17 56 —17:5 8.31 23 51 + 96-8
1953- 1-18 16 30 —137.0 { 9-18 18 10 — 60-8
1-23 19 12 — 46-8 9:18 19 52 — 599
] 3-27 19 06 — 30-9 9:20 19 10 — 337
| 3-27 22 06 — 28.9 9-21 . 17 32 — 20-8
{ i | w132 oo | a8 % | THE
. -3 9:21 2 5 — 17"
3:39 23 04 + 72 9:23 22. 17 + 11-8
{ 3-31 21 14 + 15-5 {9-23 23 40 + 12°5
331 23 20 + 16-5 9-24 o 53 + 11-7
4:17 18 13 —128.0 9:24 19 42 + 239
{ 4-27 19 23 — 15-8 {9-24 22 36 + 256
v IR A sa3 | a0t | Lo
5 3 70- .25 20 31 38-0
{ §-27 20 11 - 11.;‘ {gzg 22 4;3 i 39-3
§:27 22 15 — 10- 9:2 o 4 40-5
5-28 - 20 31 + 4Z { 9-26 22 46 -+ 52-8
221 . 2; 06 + 40'2 9-27 0 40 -ll: 53'%
: 2 04 + 33 929 23 24 90-
22; ;9 44 4—_ 64-4 l 9-30 0 42 :;‘_ 91-5
. I 20 9-7 10-1 [} 3 103-0
7-1 22 31 + 63-4 10-2 1 06 +114-8
719 19 08 — 832 10-24 o 12 =+ 20-9
7-20 19 21 — 71-8 [10-24 20 41 + 32:5
7-23 21 04 — 346 11024 22 27 + 335
7°29 22 49 + 47-2 10-2§ 21 30 + 46-0
7+30 22 45 + 61.0 {xo-zs 22 56 +- 468

3epras peduiektopa. ITosToMy, At 3TOrO MEpHOLA He HMeeTCsl BO3MOKHOCTH
BLIYHCJICHHST yIia w, BXxoauBierc B opmyay (12.7), ¢ moMouipio KoTopoii
NIPOM3BOJHTCS ONpefesieHHe yraa .

[Tpu BeIMOMHEHHH HaGMOMEHHIT NOC/IeAYIOIUX TOA0B Obijla IpefyCMOTpe-
Ha (puKcalusi OpDHEHTHPOBKH Novispouga. COOTBETCTBEHHO YJYULIEHbl H BO3-
MOXXHOCTH THAMPOBaHHsI H LEHTPHPOBKH B mpolecce Habmonenus (cm. § 15),
BCJIeACTBHE Yero CO3LaHbl YCJIOBHs Onpele/eHus yria ® 6e3 ocoBbX 3aTpy-
JAHEHHH IDPH BHINOJHEHHH HaOGJIONeHHUII. '

B xoHue paGoTel MOMeIIEHO NMPHJIOKEHHE, TJe Pe3yJabTaThl H3MepeHHil
npejacrasJeHsl B rpaduueckoil ¢opme. B uacTHOCTH, B COOTBETCTBHH C Tabdl.
17.11, anece naioTcs KpHBble H3MEHEHHs CTEMeHH NMOJSIPH3ALMH P H MOJ0XKe-

HHs IUIOCKOCTH NOJISIPH3aUMK (yr/a 7) B 3aBHCHMOCTH OT YIVIOB &, i, s .

\
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Tabauna 17. I gbbhome
L. Mopsa ®u sanuBu —dp3gdo w©d yubgodo
1. 3aams.Paayra  (meurp)
@obhdgamab oy (GadG4e) .
¢=+45.%, A==31%
Jara odbomo’ a i 8 e a ' b c P y
\j’ ° o_. (] ° . 8 _
1951+ 1-31 +495:7 | 73-8 | 460 109-4| 29-23 40-23 768 [o-1
% z-§7 -497-0' Zo-s, 57-5 | 44°3 62-15 | 76°37 30-16 113 —
2.19 | —23-8[64:3]55-3|35-3| 107-88 ° 97-69 x%-Bs oés | —
2-30°| —it-t | ¢6-0|53-6]13:3| 129-30 . 12230 | 138-11 | 040" -
2:37 | +64-7 '35°4. 46-g 86.5 | 13284 | 96:53 | 110-97 | 138 -
319 | —42-6 | 75-07| 53-8 | 42.0| 49:06 | 43-72 48-33 | o071 -
7-24 | -+8-.1]57-0]| 603982} 63.17 6300 83-67 196 —
7:36 | +103-3 ] 730 61-0 116:6 | 45-63 4350 61-07 231 —_
8.21 +50-2 0| 59-8, 62.5 | 176:66 | 169-96 | 200-42 101 —_
8.325 | +107°0| 77:6 | 60-0 |n7-8 28.94 24-90 35-28 | 203 —
10.20 | +68-8| 360 58.7 ) 83-2| 166-40 | 145-84 | 191-44 157 —
1121 +91-7 | 74-1 | 51-0 105-6 $2:40 41-22 5586 177 —_
11-23 | +103-5 | 76-1 | 49-3 107-§ 44-40 32:00 | 42-40 194 —o
1952:1-10 | —16:6 | 63-5 | 58:8 | 18.0 110-24 118-58 | 110-16 | 049 | —14-2
I-11 —5-1 ss-g §7-3( 56| 18842 | 206-38 193-22 055 | —49-8
1-18 +64-1 | 57-8 | 46-7 | 83-4| 201-45 | 248-84 | 244-04 130} 4+ 5-6
1-20 +87-7 | 72:7 | 44-2 '104.9] 83.04 } 11156 104-84 1731 + 49
1-21 | 4+100-3 | 81-4 | 43-5 |115.2| 36-58 49-88 4445 175 | + 31
2-8 —a4-5 | 67-2 | 6.8 | 25-1| 159-12 | 174-40 | 169-54 | 034 | + 68
2:14 4440 48-2 | 46-2 ) 61-7 | 161-78 | 17518 | 187.42 084 | +20-5
216 | +56:5| 530} 44:7} 770 97-§o 106-10 | 120-10 | 120 +27-4
3-17 +§8-7 59-8 [ 440 | 90-3 | 73-80 | 94:50 | 84.00 | 142 | — 39
510 | 4154 4-g 45-3 | 22.0| 69-61 72:98 6692 | osr | —39:2
‘13 +87.5 1 61.8 { 61.0 1041 62-05 67:96 46-93 212 | —1 -3
g'6 +14:3 | 47-7 | s4-7| 163 | 144-53 | 157-70 | 150:94 | os1 | -38:5
95 4250 | 46-4 | 59-7 | 28-5 | 79-59 | 84:56-| 77:29 | 053 [ +25-4
9:6 +37-7 ! 45-5 | 61-0 | 44-0 59-30 65-19 59-57 062 | +32:2
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102 O6¢cvxkpnune

OBCY KAEHUE ITOJYYEHHOIO MATEPHAJIA
(BakawueHus)

PaccMmoTpenue noJisipu3aiMOHHBIX KPUBBIX (CM. IPHJIOKEHHE), TIOCTPOeH- .
ueix 1o tabauie 17.11, okoHuaTeNbHO, O€3 BCAKUX COMHEHHH, HOKa3bIBaerT,
YTO CBeT ,0TPaKeHHHIH OT PasiHYHLIX objacTel JIHHOH MOBEPXHOCTH, 3a-
METHO MNOJsipH30BaH. Peuhr MOXKET UTTH JIMIIL O TOM, UYTO OCTAeTCd BhISIC-
HUHTb—-KaK H3MeEHSEeTCH CTEHeHb:HOJIﬁpPBaU,I/IH JYHHOIO CB€Ta B 3aBHCHMO-
CTH OT yrva ¢asnl JIyHEl, a TakKe—oOT yIJja NaJeHUS, OTpPaXKeHHUs U a3u-
myTa (cm. § 13) cosnneunnix Jayueil. Kpome Ttoro, Gosblioi MHTepec mNpej-
CTaBJ/isleT BbISIBJECHHE JIYHHBIX MECTHOCTeH C OCOOEHHO BBLICOKOH HJIH 0CO-
6eHHO HH3KOH CIIOCOGHOCTBIO TOJISAPH30BATH CBET M TOMBITKA COIMOCTAaBJE-
HHSE MOP(O/IOTHUECKHX H (U3HUYECKHX XapaKTePUCTHK (DOPM JYHHOrO pesib-
eda ¢ LaHHBIMH TOJSPH3AIHOHHBIX Ha0JIIOIeHHH.

OcHoBHble BBIBOILI, TOJYUYEHHBIE B Pe3yJbTaTe OOCYKIEHHs HAKOI-
JIEHHOTO MaTepHaJsa, COCTOSAT B CJAeAYIONIeM.

[TonTBepkKpaercsds OTMEYEHHBIH TIPEXHUMH HCC/el0BaTeJsIMH [117,
118, 119, 120, 124, 125, 131] ¢axr 3aBUCHMOCTH CTeneHH MOJSAPH3ALMHU
ayHHoro cBera orT yria dassl JlyHel. Ilpuuem, mouru Bce HabsonexHbie
HaMH OOGBEKTHl HAIOT MAaKCHMAaJbHO-MOJSIPH3OBAHHBEIE CBET OKOJO MOMeEH-
TOB KBajparyp.

U3 nabaofeHHBIX 00beKToB unciaom 41 (cm. raba. 18.1) mas 16 je-
Taneir (NeNe 6, 8, 9, 10, 13, 14, 17, 18, 20, 21, 23, 25, 28, 29, 30, 40) mak-
CHMYMBI CTENeHH TMOJASAPH3AIHK OYeHb XOPOIIO COOTBETCTBYIOT MOMEHTaM
‘kBaapatypnl (yron ¢daser +90° man —90°). 20 pmerasein (NeNe 1, 2, 3, 4,
5, 11, 15, 16, 19, 22, 24 26, 31, 32, 33, 34, 35, 38, 39, 41) mokaswlBaIOT
CMellieHHe MAaKCHUMYMOB IIOJISIPM3allHH OTHOCHTEJbHO MOMEHTOB KBaxparty-
pbl Ha HECKOJIbKO TPajfyCcoB B Ty HJIH APYTYId CTOPOHY yraa ¢assl, Uto Ka-
caercst ocTalbHBIX b paerasefi (NeNe 7, 12, 27, 36, 37), TO OTHOCHTEJNLHO
HX HUYEro OHpe/eIEHHOTO HeJb3sl CKa3aTh, IIOCKOJBKY He HMelTcs HabJo-
ICHHS HU B TepPBOH, HM B TOCJeNHeH uerTBepTsXx. BrpoueM, W Ha KpHUBBIX
TMOJISIPU3aLlMK CBETA 3THX HeTajeH 3aMedaeTcsi BO3pacTaHHe CTelleHd IOJIs-
pH3aUMH C NpHOJMIKEHHEM K KBaJpaType.

CkasaHHOe 3lech Xopolo wimocrpupyercs tabmuuei 18.1 B 3-m croa-
61e KOTOpOil [aHa MaKCHMaJbHas CTeleHb IIOJNSPH3AlMH Pussr a2 B 5-m
cronibue—sBeuunHa A%, Bbipa)keHHass B rpagycax yriaa (assl JIyHe—cMe-
lleHHe MOMEHTa MaKCHMaJbHOH CTelleHH MOJIAPU3ANHM CBeTa AAHHOrOo 00b-
€KTa, OTHOCUTENBPHO MOMEHTa KBaApaTyphl. BennynHa Pmez M A% CHATH C
KPHUBBIX HM3MEHEHHMH CTeneHM MOJSIPU3ALMH B 3aBUCHMOCTH OT yria (aswl
(cM. npusoxenue). Tlpu sToM, 3HaK (4 ) mpu A% oO3HAUaeT, YTO MAKCHMYM
CMellleH II0 HanpasjeHHI0 BO3pacTaHust, a 3HaK (—)—Mo0 HampasJeHHIO
yMeHblleHus1 yria ¢aswsl JIyHe, ¢ TPUHATHEM BO BHHMAaHMe 3HAKa 3TOro
yraa.

O6pautaer Ha ce6s BHEMaHHe caedyiouwi 3ddekt: Bce aerand, HMme-
JOUIHe TIOJIOKHTEIbHbIe A%, DACloONOXKeHH B BOCTOUHOH (WM. Habaonae-
Moil BO BpeMst TMOC/TeJHell UeTBEPTH) YacTH, a C OTpHIATeTbHHIMH A% —B 3a-
nanHoli (wd Ha6JonaeMOH BO BpeMsi TEPBOH YeTBEPTH) HACTH JIYHHOTO
aucka (cM. doto 1 u 2), kKpoMme Juilb ogHoro obbekra (26. Ilocuaonnit),
KOTOpBIH JIeXKHT B 3anajHoil vyactH JIyHbl, HO XapakTepu3yercs [OJIOXKHU-
TeJIbHBIM, XOTSI OUeHb MaJbiM 3HaYeHHEM (+4°) ennumunn Ada.

Huaue rosopst, U3 YNOMSHYTHIX OODBEKTOB MJIsi TeX, KOTOPble JeXaT B
3amafHoil yactH JIyHB, MakKCHMyM MOJsIpH3allMH JOCTHraeTcsi elle 10 Ha-
CTYI/IeHHS] MOMEHTa KBajJpaTypbel (MepBo# ueTBepTH), a AN JIeKalluX B
BOCTOYHOH YaCTH—IIOCJ e HACTYIJIGHHST MOMeHTa KBajpatypbl (mociemiieit
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Tabmﬁm 18-1 gbbromo

: D .
Homep n uassarue 0OBeKTa B MMAAX
Wb"OﬂOOE 6mdgho @> LibymPemrogds D Praa Prin Ax 4
domgdBq ‘
: | 2 | s | a4 [ s | 6
1. 3aaws Paxyrn . _ -
aobabdyamab ymbyg - —_ 0-200 0-037 + 7° 0-062
2. Mope Kpusucos (uentp) .
46obobgdal drags (3abdn) — 0-188 0-033 —10 0-058
3. Mope Kpusucos (1ommnas yacts) .
J0odolgdal demgs (LaBL. 6oFomo) — 0-177 0:042 — 6 -
" 4. Mope Hexkrapa (uenrp) )
6gdhobot dege (agbBho) —_— 0-176 0:036 -20 | —
5. Mope Hexkrapa (10H. wac1b)
69dGotob demgs (Uxdb. BsFomo) — 0-159 0-046 — 8 —
6. Mope Ilioaopoans .
6oymgoghgdol bmgs — ] o0-200 0-026 o | —
7. ABTOJHK ‘
3¢ Mmoo 25 0-150 0-03§ — —_
8. Aunbarenuii
amddMgbo 80 0-140 0.036 o -
9. Anecdonc .
srogmblo 65 0-136 0:036 o | —
10. Apsaxens ' _
Shbybgemo 6o 0-132 | o0-041 o | —
11. ApHcTapx . -
>ababjo . 27 0-160 0-728 + 7 {o-150
12. ApucTHII
obdnmo i 53 0-148 0-036 - —
13. Apucrorens
ol m@gmo 52 |0 125 0-036 o -—_
14. Apxmmexn )
3 joBgeo 50 0-161 0-030 o | 0-070
15. accennu ‘
adbgbeo 75 0135 | o003 | +10 | —
16. I'eponor
dgboapmdo ) 23 0- 141 0:042 + 2 —
17: I'mnmapx ‘
d0dobdo 84 0140 0:039 0 -
18. Fpumansau (ceBepH. 49aCTh)
%(noaa@@n (hérco. B>Fommo) 105 0-134 0-036 o —
19. gnmam,nn (3ooxm. 9acTH)
atodsmeo (LsBb6G. BFoma) 105 0-136 0-023 +10 0-060
30. Eeaokc , '
93m3uo 41 0-130 0:036 0 -
21. Karapuna
3G>mab> 53 0112 0:035 (o] -
"22. Kennep
393yt . 21 0-139 0:042 + 6 —_
23. Knpuan
Jobomy \ 56 0140 0-048 o —
24. Konepuux . ‘
Jm3ghbogo. 54 0160 0-030 +%5 | 0-116
25. Ilaaton : .
Ima¢mbo €0 0-130 0-043 [¢] -
26. Nocunosui .
dmbagmbo 62 0-122 0:039 + 4 -
27. [pora
3omymy : 17 0-082 0-034 - —
28. Ilroxomeit :
“ 3¢ammig 92 0:143 0:039 o |o0-107
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I 2 3 l 4 ‘ 5 [ 6
29. Puunnonu l
bobammo v 8o 0-122 0-038 o° —
30. Teodua .
ngegomg 55 0-117 0:030 o —
31. Tuxo
Godom 6 0-110 0.0 10 .
32. Ppaxacrop ; 3 + o3
ghopLBmbo 75 0-120 0:037 — 8 —
33. Hukkapa (cem. wacrs)
Bogebpo (hb. 63F.) 126 0-124 0-040 +13 0-104
24. » (100K, yacTh)
» (LBb6, BoFomo) 126 0-11§ 0-040 + 4 0-098
35. Kopauasepn
4 Eomaghgdo -— 0:120 0-042 —I9 -
36. llaockoropse I0OB ot Ppakractopa
o360 ghvgldmbnb: Lab.-30dmb. —_ 0-108 0-029 — —
37. Hnockoropee k 103 or. PpakacTops . '
bgasbo ghogbdhakol badb.- abagm. - 0-102 0:034 i — -
28. Benen ayueit Bokpyr Kemaepa
Lboggdol agobagnbn gadmahal abgg. —_ 0-146 0:037 + 9 —
39- Beneu ayuenr sorpyr Konepuusa
UBn2gd0L ag0taga60 jm3ghbosel abyg. - 0-146 | 0-037 +26 —
40. Beneu ayuei Bokpyr Tuxo
Uboggdob gjofpagnbo Godmb obggmey — 0-108 0-041 o —
41. Jlyy Tuxo (x IOB or 1 p. Byanunasaa)
Godmb Ubogo (s6. dgmasgr. LyEb.->d. ) - 0-156 0-038 + 6 -

YeTBepPTH), T. €. 3aMEUEHHOe fBJEeHHe HOCHT CHMMETDHYHBIH Xapakrep OT-
HOCHTEeJIbHO MOMEHTAa IIOJIHOJIYHHSA.

OObeKThl ¢ HyJIEBHIMH 3HaueHHssMH Ao pasOpocaHsl MO BCeH IOBepX-
HOCTH JIYHBEI, HO, B OCHOBHOM, OHH COCPEIOTOYEHHl B 06JACTH HYJeBOro
MepHauaHa JyHHOTO Aucka (ot +25° mo — 10° cesmenorpaduyeckux LOJTOT),
re, IpU 3TOM, HeT HH ONHOH AeTald ¢ Takol BeJnuyuHONAZ, KoTOpas Oblia -
Obl OTJIHYHA OT HYJIEBOTO 3HayeHHS. :

Passauunble, 10 MOP(OJOTHYECKHM H (H3MYECKHM CBOHCTBaM, JIyHHbIE
O6GBEKTH MOJAPH3YIOT CBeT mo-pasHoMy. VIMeHHO, GoJblile BCeTo TOJISAPH-
30BaH CBET, OTPa’KeHHHIl OT JIYHHBIX MOpefl, a MeHbllle BCero—OTpPaKeHHbIH
OT MaTepHKOB H FOpHBIX obJacreil. [IHO KpaTepoB H CBETJIbIE JIYUH 3aHHMAIOT
npoMexyTounoe mnojoxenue. [lpuyeM, B CpefHeM, CTemeHb MNOJNAPH3AUMM
CBEeTJIbIX Jyuell HEMHOTO TpPEeBLILIAET CTeleHb MOJSPH3alHH KpaTepoB. Tak,
HanpuMep, CPEAHHI MaKCHMYM CTeTeHH NOJApPU3aLHH Moped H 3a/IHBOB,
Ges WCKJIOUEHHsT MHCTPYMEHTANbHOH OIHOKH (mapasuTHOH MOJSIPH3AUHHU),
pasen 18.3%, xparepor—13.2%, MaTepHKOB H CBETJIBIX o6nacreii—11.0%),
a ceeTibix Jyyeii—13.9%.

Ha pucyukax 8, 9, 10, 11 u 12, ¢ 1eJbl0 HJJNIOCTPAIMH BhIlIECKAa3aH-
HOTO, TIPHBEJIEHE! KPHBble W3MEHEHHs CTeNleHH MOJSAPH3AUMH B 3aBHCHMOCTH
oT yraa (@3bl LS HECKOJIbKHX, Pa3MMYHbIX MO ¢usudeckuM H MopoJo-
FHYECKHM CBolicTBaM, cocenHux obmacre#t JIyHbI. :

Boo6iie, cpaBHeHHe MaKCHMaJIbHBIX creneHedl MoJaspU3aLMH Pmae He-
KOTOPLIX JIYHHBIX OOBEKTOB C HX OTpaKaTes]bHON CrOCOGHOCTHIO HIH haxk-
topom sipkoctd p (6-# cronbern Ta6. 18.1), Ba3siThiM u3 paborsi A. B. Map-
koBa [75] (naGmopenne 10.IX. 1946 r., mpu yrae asnl 2 = +6.°5), noxa-
3blBAET, YTO, B OCHOBHOM, TOATBepxKJaercst 3aMeyeHHas elle JIno [131]
o6parHasi, XOTsi IpyGas—He COBeM CTPOras, 3aBHCHMOCTb BEJHUMHBI CTe-

NeHH TNoJigpH3alUHH OT anb6eno.
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310 06CTOATENLCTBO yKas3hlBaeT Ha TO, UTO JyHHble OGBEKTHl OTJIHYA-
Y0TCS APYr OT APyra He TOVIBKO TIO Xapakrepy pesbeda, HO H TO COCTaBy
'BElECTBA M TeoJOrHYecKoil cTpykType. IIpu 5TOM, TOCKOJBKY PasiHuHbIA
XapaKTep OTPAXKEHHOro CBeTa JOJKeH OHTb OGYC/IOBIeH pasJIMYHOH creres
HBIO Pa3fpO6EHHOCTH BellleCTBA JIYHHOH NOBEPXHOCTH (a HMeHHO, KpHCTaJI-
JIHYEeCKHe, 3epKasioo0pasHble BEIECTBA, KaK IOKa3bBAlOT JlaGopaTopHLl2
HCCJIeNOBaHus, . AAI0T GOoJblIHE 3deKT noaspHsauyd, 9eM —pasapolieH-
HHle) H, ¢ JpYroii CTOPOHBI—YeM MoJIOXe o6pasoBaHHe, TeM MeHee DPas-
IpoGJIEHHEIM OHO IOVI)KHO ObiTb, MBI MOXeM KOHCTaTHPOBATb, UTO JIYHHBIE
Mops GoJsiee TO3AHETO INIPOMCXOXKIEHHS, YeM JIpyrue o6pasoBaHHs.

Bo BpeMs NOJMHOJYHHS CBET, OTPaXKeHHHIH OT BCeX HaGJMIOJEHHBIX 00B-
€KTOB, He3aBHCHMO OT HX MODP(OJIOTHUECKHX H (pHU3KYECKHX CBOHCTB M TIO-
JIOXKEHHs] Ha JYHHOH TOBEPXHOCTH, MOKa3biBaeT MHHHMAJIBHYIO MNOJApHU3A-
~nuo (cM. BelHUHHH Pmin B TaGa. 18.I, cron6. 4). B cpennem mis 41 006b-
exTa JIyHB MHHHMaJibHas CTelmeHb MOJSPH3allMH IIOJYyYaeTcs B pasmepe
3.6%. CpaBHeHHe 35TOl BeJHUHHbH C BEeJHYHHOH, XapaKTepH3yloled ImoJs-
PH3YIOLLYI0 CMIOCOGHOCTB pediiekTopa (4%"), Kak OyATO yKasplBaer Ha
peabHOCTb 3aMeueHHOH JIMO, Tak Ha3HBaeMOH, OTPHUATENBHON MOJAPH-
sanun (cMm..§ 6). : :

TMocnennee 3ak/aiOYeHHe HAXOAHTCS B COMVIaCHH C JAHHBIMH H3y4YeHHA
TIOJIOMEHHs] TUIOCKOCTH TOJIAPH3AIMK CBETa, OTPAaXEHHOro OT JIYHHBIX Xe-
Tajieir. JlefCTBUTENbHO, PACCMOTPEHHE KPHBHX H3MEHEHMs IOJIOXKEHHs I1J10-

A CKOCTH TOJISIPH3ALMH JIYHHOTO CBeTa, B 3aBHCHMOCTH OT yIvia (asul (cMm.

' IpHJNIOXKeHHe), ToKaselBaeT, 4TO IJisl, BCeX 06bekTOB, NPH OOJNBIIHX Yraax
¢asb, 3Ta MIOCKOCTL KovieG/ercss OKOJO 3KBAaTOpa HHTEHCHBHOCTH B Ipe-
Zenax +20°, a BOMM3M TOJHOJVHHUS HAOJIONAETCsl ee CHJBHBIH  MOBOPOT
(cm. § 9). .

B nonn3y 3aK/IIOYEHHS] O PEANbHOCTH OTPHUATEJbHOH MOJNsSPU3ALMH TO-
"BOpHT Takxke paccMorpenne Tabmuuer 18.I1. B sroii Tabmuue aaiores, ¢
LeJbl0 CPaBHeHHs MeXay co6ow peayasratos Jluwo [131] m Hammx, makcu-
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MaJibHble M MHHHMaJbHble CTEMeHH MNOVIIPH3aUMH TpeX, HaGIIOZEHHBIX
060ouMH aBTopaMH, 06bekToB JIyHer ITpuueM, MHHMMAJBHBIE CTEmeHH noJig-
pusanuu GepyTcst O 3HaKOM (—) B 0GOMX Cayyasix.

Tabmuma 18.11 gbboma

Prmaz Ppin ,l‘ ? ,L E
Haspanue o6nexra Twanna- Dwamma-| 8 €1 § %
Jluo IBHJITH Juo IIBAAK NS 'fé g
™30ghab @sbabgmgds mom >q00- mon RG>~ E és: : g
30000 ‘dgomo ol & o,
1. Mope Kpuancos (10%. vactp) 0-147 ©-177 | —0-0I2 | —0:042 | —0:030 | +0-030
dhodolgdol bepgs (Ladbbgma
Bafoma)
2. Mope Henrapa (0. wacts)] 0-121 0-159 - —0-046 | —0-.038 —
Badotot degs (Ladbébgmo
B>Foemo) .
3. [Tnaton—3magymbo - 0:130 | —0-012 | —0-043 - +0-031

Kak Buano, passoctd crememeil moisprzamu# mo MakCHMyMaM H IO
MHHHMYMaM OTJIMYAIOTCS 3HAKAMH, HO B CPeIHeM OHH HAXOLATCS GJIH3KO
APYT X Apyry no a6comoTHOH BenuuuHe. MIMEHHO 3TO O6CTOSITEJBCTBO Ka-
€TCA HAM JIOBOJOM B MOJIb3Y PeasbHOCTH OTPHUATEIBHON IOJISTPH3ALHH.

OnHako, HeCMOTPSl Ha BHIlleCKAa3aHHOE, BONpOC 06  OTPHIATENBHOI
HO/IsIPU3AUMH, KAK yXKe TOBOPHJIOCh B § O, MBI He CUHMTaeM OKOHYATENLHO
pelleHHBIM,

lpuBiekaer k ceGe BHHMaHHe BechMa CBOeOOPa3HBIH Xapakrep (popMbl
'KPHBLIX H3MEHEHHS CTENeHH NONADH3AUMH B 3aBHCHMOCTH OT YTJIOB tdaspr
M nageHust (cm. crp. 129—148) 1t pasiHYHBIX O6BEKTOBR Jlyun. Tak, Ha-
npuMep, &as kparepos Apxumena, Komepruxa u JIPYTHX, KDHBBIE HMEIOT
OCTPHIf MHHUMYM OKOJIO MOMEHTa NOJHOMYHUA, a I KpaTepoB Kupumnia,
ITronomest u np., MuHEMYM KPHBBIX OYeHb DaCTSIHYT.

KpuBbie uaMenenns crenemu NOJIAPH33LUH B 33aBHCHMOCTH OT a3HMYy-
Ta/JbHOrO yraa (cMm. crp, 149—I157) B ocHoBHOM VKa3blBaIOT Ha YBeJHYEHHe
CTENICHH TOJIAPH3AUMH C BO3PAcCTaHHEM YIOMSHYTOrO yria, HO mnoxpo6Guoe
‘baccMoTpenne Borpoca M 3nech OGHApYKHBaeT Pas3JIHYUs STHX KPHBBIX AJIS
Pa3MYHBIX o6JacTell.

OTMeueHHEIE OCOOEHHOCTH OT/IEJbHHIX OGBEKTOB JIYHHOH IOBEPXHOCTH,
BEPOATHO, OGYC/IOBJEHB MX WHIMBHIAYANbHBIMH (DH3HUECKHMH CBOHCTBAMHU,

C uenblo 0o6HApYKeHHS 3aBUCHMOCTH MAKCHMAJBHOH M MUHHMAJbHOLN
CTeneHeH MOJIAPH3ALHH JYHHBIX OOBEKTOB OT HX PasMepoB, BO BTODOM CTOJI-
6ue Tabinusl 18.1 mpusesent BhpaxkeHHble B MuIsix® AHaMerpnl D yHHBIX
KparepoB, B3sAThle H3 paborel ['ymakpa [167]. IocTpoenHble mo BesHumua
Poin, Pmaz m D xpusbie mpeicraBieHel Ha puc. 13. _

Kak BHIHO H3 pacCMOTpPeHHss pHC. 13, BeMYHHA MHHHMAJbHON CTe-
TIEHH HOJSPH3aLHMH He H3MeHseTcs ¢ H3MeHeHHeM pa3Mepa KpartepoB. Ilo-

CTPOEHHAs e MO BeNHYHHaM Pwar M D Kpupad mokasbiBaer, 4To XOTS MeX-
Y HUMH HeT SIPKO BBIDAXKEHHO!H 3aBHCHMOCTH, BCe ¥Ke HaGMIOAAeTCS HEeKO-

TOpPO€ yMeHblUIeHHe BEJIHYHUHBI MAKCUMAJbHOH CTENeHH TOJNIAPU3AIHH c yBe-
JHYEHHEM pa3Mepa KpaTepos.

* B cpA3u ¢ TeM, YTO OKASANOCH TPYARKM YCTAHOBUTH KAKOR MMEGHHO MUJIEH MOAB30-
BAIC WMTHPYEMblid ABTOD, MBI DEWHIH COXPAHUTH XAPAKTEPUCTUKH AMAMETPOB B MUIAX.

v
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Mocaenuuit pakr, MOCKOJAbKY aHAJIH3 MONAPH3ALHH OTPAXKEHHONO CBETa
AeAaeT BO3MOXHHIM CYAHTb 00 OTHOCHTEJLHOM BO3pacTe — OTpaXKaloux
nopepxHocTel, HaXOAHTCH B COIJIaCHH C. TaK Ha3WBaeMbiM Mopdmlomqe-
CKHM 3aKOHOM COOTHOMIGHHH MHHMIL JIYHHHIX KPaTepoB «MeHblle-MOJOXe-
HHXE», YCTAHOBJICHHHM JleBH H [Monsé ([19), crp. 152—153) u ykasniBa-
IOIHM Ha SHAOreHHOe. (BYJKAHOTEHHOE) NPOHCXOXAEHHE JIYHHOTO penweda-
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B csere nonyqeﬂuux HaMH pe3y/bTaTOB HCCJICAOBAHHSA nompnsaxm-
OHHBIX CBOMCTB JIYHHBIX JeTaJjeil, OCHOBAHHOrO Ha GOJIbNIHX pAZax 3JeKTpo-
toromerpuueckux H3MepeHHH, pucyercsl RasbHefllliee HampasjieHHe paGoT
B 3TOi o6aactH., I'IaBHEIMH uYepTaMH NOCJAEIHEro NOVIXKHH SIBHTHCSA:

a) [IlepeneceHHe MOAfApPH3ANMOHHHX Ha6moAeHAA ¢ peduiekTopa Ha
pedpakTop, C LeJbI0 OCBOGOXKAEHHSI OT BPENHOrO BJIMSIHMS NapasHTHOH
MOVIAPH3AalHH, BHI3LIBAEMOH OTpPaXXeHHEM CBETa OT MOBepXHOCTell 3epKata
pedaekropa. O HaMepeHHH IIPAKTHYECKOrO OCYIECTBJEHHS TAaKOTO Mepo-
- IPHATHA B AGacrymaHckoi o6cepBaTOpHM, MBl ykKe rosopuad B § 9.

6) HcnoavzosaHue aja HaGMIONEHRH CO3NAHHOTO B NOCAENHee BpeMms
MojioaniM coBerckuM yuennm B. M. Mioxkiops [168] muddepenuunansuoro
CAMOTHINYILETO 3JIeKTPoOTOMETPa, B KOTOpPOM, KpoMe psila APYTHX NpeH-
MYIIeCTB nepen CYLIECTBYIOIIMMH  3jIeKTpodoTOMEeTpaMH,  OCYLIeCTBJIeHZ
naes npod. A. B. Mapkosa [75] Takx Ha3LBaeMOro <«OKy/spa HABOAKHUA.
Tpumenenne 'raxoro OKYJIsipa JaCT BO3MOXXHOCTh CJeIUTh BO BpeMsl MpO-
 Mepa 3a TOYHOCTbIO HaBOJAKH Ha HYXHYI0 AeTajb JIyHBI, 9TO CYLIECTBEHHO
COKPaTHT BpeMsi HABOAKH H TOBHCHT TOYHOCTh Ha6momeHw#"®.

B) IIpuMeHeHHe B COBpEMEHHHIX YCJIOBHSX IJIA. MOJAPH3ALHOHHOTO HC-
clelOBaHHs TIOBEPXHOCTH JIYHH BHOBb BRIABHTa€MOr0 H-  Da3BHBAEMOroO °

* Daexrpodoromerp cucremn B. WU. Mosxops B AGacTymamckoli O03cepsaTopun. B
RACTOfALIEE BpEMA yxe YCTAHOBIEH.
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I0. H. Jlunckum [169, 170] metroma H. A. ¥mosa [171, 172, 173]. dtoT Me-
TOX OCHOBaH Ha oOHapyKeHHOM camum H. A, YMOBEIM siBJleHHH—TaK Ha3hl-
BaeMoro <«3bdekra ¥YMoBa», ellle pa3 HCCAEAOBAHHOM H OGBSICHEHHOM B
1950 r. A. C. Tonoper, [174].

Merox ¥YMmoBa o6namaer GOJBINOH YyBCTBUTEJBHOCTBIO H II03BOJISIET
TIOJIYYUTb XaPaKTePHCTHKY H3MeHeHHs MNOJspH3auuu AUPY3HO OTparkKeHHO-
ro cBera IO CIEKTPY.

r) IlpousBoxcTBO IIHPOKO 3aAyMAaHHBIX IOJSPH3ANUOHHLIX HaGJone-
HHH CBeTa, OTPAXKEHHOTO OT IOBEPXHOCTEH 3eMHBIX BellleCTB, C IeJbI0 Olpe-
JleJIeHHsT TPUPOJBI JIYHHOH ITOBEPXHOCTH, MOCPENCTBOM CPABHEHHMS TaKMX
HaOJIOJeHUH C aHAJOTHYHBIMH HaGmofeHusMu Aetateii JIyuel. IIpm srtom,
KOHEYHO, cjeidyeT NPHHUMATh BO BHHMAaHHE KDHTHYECKHE 3aMEUyaHHus, cle-
ganable 0. H. Jlunckem [44] oTHOCHTe/ILHO NMpOBEIEHHBIX PAHbBIIE PA3JIAY-
HBIMH aBTODAMH OTOXJECTBJEHHII COCTaBa JIYHHOH IMOBEPXHOCTH C 3€MHEIMH
-00pasnaMH.

3neck xe Hago A06GABHTh, UTO I/ NETpPOrpadMuecKoro HCCIefOBAHUS
JIYHHOH TOBEPXHOCTH CJIefyeT OCYIIeCTBHTb COBMECTHOe IpHMeHeHHe (Ho-
TOMETPHUECKHX, KOJOPHMETPHYCCKHX H MOJNSPHMETPHUECKHX HaGJIoieHui,
no mpumepy, ocymwecreienHomy B. B. IllaponoBeiM [175] u orHocsmemycs
K OTMeYeHHBIM 3/leCh MEePBHIM JIBYM BHAaM HaGMIOIeHH.

B 3ak/ioueHHe CUHTAl0 CBOMM ITIPHSATHBIM JOJIFOM BHIPA3HTh TIIyGOKYIO
61ar0apHOCT 32 PYKOBOACTBO JAOKTOPY (H3HKO-MaTeMaTHYeCKHX HayK,
npodeccopy A. B. MapkoBy, BecbMa II€HHBIE COBETH KOTOPOTO 3HAUHTEIHHO
CIOCOOCTBOBAJIH yCIIeXy paGoTHI.

Ax;pe;\b, 1955 r. v ‘ ‘ . .
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3MN306AL BIRIINAHNL FO6L3MEIIZ600 3MTO&HNBICNT0 MN30LIdAdNOL
303MJd3XI30 IWIIGLMBMAEMEIGHLILN d0BMAB3udNL 306IRINM

3. ROBOSB300
(bgbdyndy

Voo Ygagde Bglogmobl, mobo mogolo s olgbologob.

BgLogomo a0E8m3gonmos dbob Lobggdel Lbgmmgdol, s9éding — Bogo-
bob, Fgbjogmob 3bmdergdol 3b60Tgbgmmds JmbBmambonbo Logombgdol oj@o-
néro ©odnBoggdobomgel. ao3gmgdmmos 30dmboae  yzgmoby m@brm I6oBgbg-
egobo Bbmdgdobs, beolmgdoy Bgbbwmgdnmo ogm bggmmuosdpgme bnbo
[1, 2, 3, 4, 5, 6, T], (> s3bgogy, bed3mams [8, 9, 10, 11, (2, 13, 14, 15]
89(36096gd0b dogh 3mobgBmd(3mpebymdol obaBo. grdmgdnmos dmgdnm
FrmdoBo @olBmmo o8m(30bo: dmgoabol Bgwedohol gdomgdol dmmothobsozools
BgL§eawe 0woddemgmGmIgdbare ©dggemggdgdel Logndggmty. owbeBby-
oo, (od dogobrols bgwadobol Bgdoggbgm bogmaghgdoms 3oblobmghobomgals
40dmynbgdmmo sLBbmgobogmbo dgmmpgdosb 3("100-3("7019 yagmoby m@fm
Bmbghbgdmmo o  360Tgbgmmgobas  Immobobagommo  dgmmeee, bmigmog
n40boLbgr Ebmb Lnw nghm bBoto g0dmoygbgde dogobol gobogmbo de-
6900l godmbsggmygoce.

6oBbhmBol 3obggr ogBo aobbormmos dmgethol bgodobol  godmysmg-
g0l 3brmdmgdgdo o dgompgdo. dmEebomas Lojombol dmymy obBmbos (o
spfgboros Bogobol bgredabol bgmoggol mogolgdmbgdsbo. Bgdwgy, 30b-
bogrmmos dongobol bhgmroggol Imbgmmmaonh 0ogobgdmbgdoms sboblbgmoge
B9J360ro dobomowo dodmmgbgdo. smboBbymos, bmd yggmoby Nybem sbrmbss
LoBobrongmgloob (o, 330md, gogbgmgdmmozos 8gdgmbodmmo o gmmgobnbo
303mmgbgdo, bmImgdis 3odmofgogh 23gedso dodpaboby abdgmo dmmgle-
30. dmymg Bmygobommos s, 3. bodogmgob [19] mgmébas  dogobol  bgmagayel
Ubgoolbgoagetho  gmbidgdol fomdmBmdolb Bglobgd. odmmml, gobbogrmmos
Bogobol Bgedotol gedmbsggmmasec a08mygbgdmmo Lbgooubgs dgompgdo (oo
Bmygobomoos dobromao ggagdo dogothol gdemgdol obgigmob ¢bobrosbm-
dol, L3gjtbrolo o ggbhomo aoboboamobgobob BgLobgd,

dgmbyg mogo dodpgboos dmgabob Lobsmob 3mqgo(oo°boooob Logombals
aobbomgobodo. mygobomos  bmaogbma  (36mds mbo  gobgBml  Lobmgaby
sbgiamomo o gobpsdgbomo Lobsomol dmmobobozaol mgmboopsb. dmg-
dmos gobom dodmbammgs dmgabol byrodaboeb obgygmorro. Lobommol 3m-
obobozool godmygmaggobopdo Bodmgborra Bhmgdolo, bmimgdoi Bglébrmemy-
o ogm sphobpgmo d33mggebgdol dogh. jgbdmep, obbomrmos sbhogml
[117], LggoL [118], o. o. 3gbrmBgglgol [24], bmlol [119], obrgbghal
[120, 121, 122], 6. 3. dobodoBggol [124], roml [131], 3. a. BgLgbsmgole o
. 3. gbodghol [134], 0. b. madlgol [43, 44], Emeranbol [139] o Lbgomo
Ybmdgdo. : :

omboBbymos, bmd 0Jodpy  Eoghmgare dmgmo Bobisme Bapgdnmas
gobmprmnbo ob gm@mabogonmoe dgompgdeo ©o, Bodmd, Bob geohbos @ode-
mo bobnldg 03 dobomobareb Bgpohgdom, éolo Bmigldog Bgmdmoo wobm
Lbmmymaer o bl godmgmgldhnm  dgmmpl. gl doboms  obowsdsjdo-
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bgbnidg o - us

goporgdgmos oabhgogy 8ogohol bgwodebol dmbgdol goblobmgboliomgol Bsbo
308myg6900lL mgomlobbolomo(y, Gopasbes 0ge dobomssm Fgozogl Loboomol
3mmotobogoolb Bbmemme LoBmome 860B36gmmdgdl, - Bomgduel  Bmgsbob by-
(eo30bol 330bhgbogbmgebo o oo Gobhmob Gimby sbggdal gobmBgom. gob-
o 3obo, oblLgdnme oy30h3gd900 3oboFomgdnmas shemobodébop Jmgabol
\ %980l dobggom. gl LoBromgdol b adimgge sogml gabob juobyby @odm-
| 300gdmgdon dmmobobojool babolbol (sgmomgdol bmudoe Fbmogdo, 67m8-
‘ gdo3 bsdobmo grsdofol Jobgdol sbgmogy 3bwmeadmeb Bglomobgdemaco:
2hobpgmo ©og30h39dgd0b bojmop aba(y nbws Rsamgomml, bmB el gab-
393gdo o admympbyb 3ogebol bgwedobby ondne o obgigmor Lboggdu
Beabrob obodmdol ymobgl, bmdmol 3o3wmgbo@ dogsbob Loboogmol 3mmohaboaol
bobobbbg omomgdmo mbrs 03bgl Bomgdamo BbyrpgyrmdoBoa. bsgobrms ogbga-
39 °0b0Bbmb, hmd sbogomob BglobaggeBe obos  LogBobabo oblgdmmo dm-
bo3g8gR0 2ogobol Lbgowslbgs mdagi®gdoreb sbgigmamo  Lobsorgmol Jememo-
boboool Lodbdyol mbogb®szool Bglobgd. ool ~godm Mgy aomon3bg-
o oogergds Logombe dmgobol Lobsoob. gabge Frgdyme -ao(oamgomo
3mmaboboool Bglbobgd.
3gLedy mogBo osmfgbaros Fobodrgdoby: bgag‘aamb ‘Bab(magabobob 3o3m-
¥obgdame odetadnho s ©oggobgReb gmbrgroddhare Sgmmpe. ©sjgah-
30%0mo dobogrol ogbmggds Fobdmgdos odobiormdbol sbGbrmgobojmth mbbat‘)-
3o0mb00B0, obgo (36mdom Jobhggm LodJmme Logehljgmogm 3@33@6«;3«;00\-
Bghb by, bodgmoz  gmbLGbunobgdnmos 3. 3. Bogmbemgols. o 3. 3. gumo-
d"’3bd°b (146, 147] dogb o oEadmmos 6. 3. 3mbmdobramgols 303(» 2390m¢
330 30@033@&006 bgamaddmbby. o309 ma3'30 demygoborons 673(3@33@«160%
o 308mygbgdnmro 3mmobrmoacool BNQ’oc'no‘baQnng maobgbomo 3080)43@33("[)

Bygagde-

©o4g0bggdalbomgal aonaaEang’o ono(nﬂ'daS@ob 60@@330«!60[’ 303m-
mabobgdgro mboboobmdol a08mygmyged, od 30b600, bmd 3°9mdgmonbgdmmo-
gm Borgobol oy30639090%0 Morme '333061'0@0 bobgdodmbo  (3omBagmgdo,
ao8mfagmo bggmgddméob Lot gggdol gogmgbom, whggbo, bmd oSbQ&gaoﬁoo
23mobobgdl - dnbgdbog Loboomgl 4%/ -00m. godgmgdmmos (30 3m3o(vmb mdo-
27®gdol 3m@o6no°oooogq 043063909030 HogLgmdol dod3mprobobgdgmo »go-
Lgdob gogmgboa Bg@ebomo (3pmdnmgdol 308méozbgols 'aobod@'gbgmbob Eo-
Logagbog. ;
30@363@00, bmd  Lbgoobbge '3380)!)33305'30, dovgobrol  gobol  ymobgbg
odmyopgdnmgdon, 6’0‘3@030"‘6’0[’ boc‘ndaabn 3m333Q3606 bbSoQobbgaSoo(noQ
dongobob Loboormal Smgoéo"baooob bobrolbol onOQ{)"Oa Qo SMQ’o(wo"o.)Ooob
bo&&v@gnb 3@0506)30150%0 o 3000 ghgdol dobermdmac dmahobozaol
bobolbo Umaaqgm{;ob EoEEyds 0bbdbndgbdol 30670"000-3@0 3mmohaboiool
208mgbom, Logly dmgobgmdolol, 3obodoom, %magge‘o sgomo o3l 8ol 9y3-
(3obgdsl. gb gobgdmgde Yglodmgdgmos Boramomgdrogy 366;33 o omb.[131]
809é BgbaBbuer mo@amgomo demobobszoob 9g@9itdy- o :

©233063930bomgol godmygbgdmmoe 3géhodododymmo 3mmsbmopob gs3m-
33trgged, dobo L3gdbyme god3gobhgommdobs o 303mqo6>o°bgbaqgo ogoligdob
aoSbo"bq\agob dobboo (ob. bbogme 10. I s Bbinwgdo’ "3 (8674)," oggebabgs,
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116 Ingobob  bypedobol FohdmboJdbms Imeabobogommo  m30bydgdols a09mggmmg e

ébmd blgbgdmmn 3mmobmopol go8mygbgds sbogmobodmber, sdsbemdbol gemg-
Jobagm@migdbon  Inmebobogommo ©o4306390930Ls0, bo3bgbom 30806k~
nYdYCod.
3gmmby cego Bgo(ogl ogzotggdoo  doborobl. Fobodpgdoby UbmisBo
308mygbgdmme dobomol ogbmggds Fobdmgdo s0oLamdbol obohmqjo%odmb
mdlgbgoimbooBo Lsdo Frmol 3063ogmmdsTe, 17. X. 1950 Egogos 25, X. 1953
Femodg. dogobol bgsdebity 3mmebobogool gobofommgdol Bobobfegmor o-
4a0tagde bpgdmes 45 mdogidby, doghod Ladmmmm o3nBoggdobomgol Bgéb-
Bgmmo 0J6o 41 mdogitho, bmimgdoz mdeE oy dgzhope 00bodbop obooh
g360fommadmembo Bmgobol @obyml bogmmer Bofomby. BoLFhaggds, dmgetrob
bo(y Ygodergdo dgBo mdogidndol ologzobggdemore, Bgbmumenmo oym wsygob-
3900bamgal 300mygbgdnmo  dgompol  bolosmom, ho(3 0ds90 dpgmdabrgmdl,
bl godmgrpddhnme  dgompo  LaTmomgdel ob adgge ghopbmnmse
ogbgb ©o43060390mmo gbhoby dgdo gdowo. gb aobgdmgds, bmgmb(y (36mdo-
oo, Fobdmopaghl gmdmgmaddénmo dgompol Lghombme bojmb o3 sbbom,
bl aobmb(noao ojg0éhggdome dobogmel dobomgdoe LoJobm brogds oo Mmool
obobrrgo.
Bogohol - bgodobolb gobmdomo  obggdo QoSoVoQ@men oym mob

x39goR I boggde @ yahggde;

II- §6odohos gugghydo;

IIL: 8ohgboggdo o Bmogmbosbo sgommgdo;

IV. bomgmo Lboggdo.

11.I (bbomBo dmzgdnmos Bogobob bgpodehal yjgms ogg0bggdnmo
mdogidob  hogomo  bmdgho, Lobgmfmpgdebo o Lymgbmpgbogonmo jmmé-
obotygdo (¢ — 39bgmo; A — abdgo). aobes odols, gl mdogidgde omboBby-
oo Fbm3sBo Imygebom dmgothol Lmbomgdby (ob. gm@m 1 s 2).

Bogohob oggabggdmmo wgGemydel jmmbEobotigdol gongoggde fok-
Smgdo  bgolimbol [161] éwmggdol dobgrgom. EgBomgdol  Mdbogmgbmdob
Jmmbpobodgdo gdmbggge Lbgo ogymbrgdol Gogb obryg 3odm3gmguo  EgHe-
gdob dmmh@nﬁo@gbb, 6o LoBremgdol admgge Im(398uero dmmohoboammo
©o30tggdebo Bgrohgdnm oJbgl Gmpmbrys sbogemyon, obg obggarob mbe-
br0o6mdol, ggbhobs o dmgothob bgodoboloomgol odsboloomgdgme Lbgs mgo-
bababob 3&3«:1}053@330@ Voévamabgq’ Qodsoégababmos.

23 VbmdoBo  Imygobomo 3mobobogonmo  oggohggdgdo Fobimgdwe
dmgobab yggemo goboTo, Im(393m dm3gb®Bo bomrwme yggmo Ygbhgmer ogdo-
@by, bhmae gu Bgbodrmgdgmo oym. Boghod  (3boes, bmd medobmdel ob
Lbgo bo0By Bobgbol a08m, ghoo modol gobdagmmdoBo ymggrogol ob byb-
bgdmes yigme Bgbhgnme adomel @egzechggdo.

dobpol dmogh Immomabydnm Laboomglmsb Gagobals Lobomeal Tgtrggol
mogoEob s(30gdoel dobboo, g3bo@ oym Mo Fabo, bmdmol dobgegoms(y
dogobob mdogdhgdol (oo430b398900 Ymggmogol offygdmo s SmoghEgdmes
SLhbmbmBommo Bobool admsghgdou BgBmgy o ©ofygdel §ob, Bglbododaboco,
sLhy»mbmdimro dobgool ofygdels oo E3moghgdol dmdgbtgdol 303mm3@o
bgdms L3ggesernbo (bbowmgdob | [162] Babgcogoo.
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seofghomas Jogobol bpmedabaeb sbpgamera LoBoogrob dmgmobobo- .
ool bokolbabs @o 3mmobabaganl bedhdyol Brgbobgmdal goblobobmamegom ,
2090y06908me Jgmmpe. 3mpibodogioob bobobbo s Jodebommods abobmgby-

s sgoE. 3- 8. Bolgbymanl [135] Begh nodmysabome gmédnmgdon (12.2)

©° (12.3), Loy p vbob 3mmobobozool bobalbe, w— jmeby 3orgadiol Lo-

Boomobo o Smmobmopol Immohadozaol - Ledbdygadl Bméol, bmeres Lo-

©~Egd0 @, b po ¢ Fobdmopaghpb UeBoomob  ogadrggdme 0bdgblngmdgdl

UUsdoBoboe Immobimeab Laln Bogdobgmdolo, bmlrgdn §ébmdabgmologsb
© 996Lb3eg093006 Imbozomb LodbAygBo Immobmapoel 66°-by FmdbnSgdac.

3mmohobogjeal boolbab goBmbomgmymor, boggmo gmbdnmebs (12.2),
353mygbgdmme oym gmbdnme (12,4), bmdgmo JobGogar doomgds (12.2)-o0b.
gmbdnres (12.4) gogompdoo n@hm Bmbyhbgdrmos sbhamdmig@hom . 3nBom-
dabob, gohg (12.2), gobps oBobo, gmblmes (12.4) LeBmomgdol odmygo
3mmobabogool bobolbal P-U 3mbodgdbogo 3nBomdol 3bmgglBo Bgwagborre

0jbgl (béroro A=12 %E%?— Loopgby  edmyngdumgdon, &g

360B3Bgmenbore si(3obhgdl gelmmgmobomgol LoJobrm bmb, bowasbog doge-
4ol Lbgaolbgs mdegi®odl a, b o ¢ Logowggdel Lbgegobbge 36eBgbyrrmdy-
Bobooygol, bBnbog vige ghoboobo 4 (30643090 Lobyl@oo) o, doBobogoe-
3g, gbhoboobko b, L :
Bongobral PotrdmBoJ3Bg30l gmBmaraddtame gm@migdhon ©sj306h30-
dobob, Impobmopob gadmygbydom, Legoeggde 4, b @ ¢ Fohlmopygbb poo-
 ghopdolb Bogbh dogodol ‘Eoliymby oBmyggmomme gebyagnime gobomol bogoBze-
Bpgdb 3mmobrmoagob bola, ghmBsbgmalsgeb 60°-00 3a6bbgeggdnme, Jpgdohgm-
doboogal. Boghed, bed8pgbooi aowgebmBgtibol  obbob. gomobhe  dobhaded
3bmImbomgmas Eobogzabhzgdgmo mdagjdol bogoBg0B0lo, Loglgdoom Bglbodemy-
dgroo gmbdnmgdBo (12.4) s (12.3) Boggmse 4, b @d ¢ Bggo¢ebme Fomo Yg-
bodololo popobbhgde o godmgomgommon dmotobogyool bakobbe p o gu-
nby . ,

0 dmygabomos @obob &, (3980l 1, obgagmol & (oo L ) Jaoby-
o0l goBmbsmgmgma  (6mdome gmédnmgde (13.1), (13.2), (13.3) o (13.4)
Usonsboom Boboboon (ob. Bob. 7), Los(y ¢ @ A 2hnsk dogohal mdegidol

bgmgbeabegonmo 3obgen @ 3hdgmos o1 @ A — @oelefob  Lyegbegho-
goawe 39bge0 @0 3hdgEe, @a @ Ae-Sbol—byrgbmabogogmoe - gebye @2
abdgeeo. o , ‘

» ’ ogm%éo'goo 0330639300 3gmmpess o @3MBoggdol Fabo. dmgobrol mdo-
2)®gd0b Immobobozool gobmdgs Fobdmgdro grrad®hmgmBmigbmob obly-
dnmo yapwoby ngbem dgohy bmlol, gahgo Fmpgdnmo ,dogobobs, posgho-
330l 308mygbgdom. o8 Easmhoadol EesBgdbol bobmdboge Bmds gEHmemgde

0.3 89, b3 bggmyddmbol BobBEedolomgal — 417/ 83, Yggbadadgdo (3019 obo-
3306303 3odmymgore 3Bl @osdgdbon 12".3. mgabeb bgwedobby oo-
@ghogleb Bogh WBmyggmoma @oboalb slgma  gmobmbo bmBo, EyEd0forob
dongobgBpg LsBmome FoBdogmobiol, evgol dbéng, Bggbedednds mgatrob alymb

396Homnha Bofagmab obgl, eodgdhon Eosbrmgdon 23 43.
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118 303060l bysdotiolb Fobdmbsdbos Immotoboommo  mgobgdgdol  gedmyzeegge

Borgobrol Loboormol  Bglobnb@gders, aobes 08 0Bg00m0 Tgdmbggggdols,
bmgo gl smgomgdgme ob ogm (ogomoems, Bghdobodmbmob osbrrml dymgo
mdogJhgdol oggohggdolol), go8moygbgdmeps Byo@bomnbe gormd o, bmig-
o dbnbdgdee bobooergl posbrmgdon 35-xgb obm 3™.86-000 goblbygero-
3096 LopopggdTo.

aobs 03obo, olioggohggdgme mdegd@ol LogeBioBob dobyrgom, gododmmo-
9hgdob go8mbobzmyrBo gy dmgbo obmdgdmps grgddbmgmEmdgdbob.
Ubgoolbgs 83édbmdashrmdolol, bo doomfgmps gomaabmdgdtob ©sBmbEzon
Lbgoolbgo Lodmoghoo.

srfgbomos ogzahgydol FobBmgdol Falo o dmygebomoas (ooggobgglols
Bofgbol LJgds (ob, 33. 64). ojgatggdol Bofgbolo (oo 3obrgropo  o8mTo-
39%0b 603mBob  LoBggbgdmop dmygobomos Bogothol (ool omdo@gbol  o-
J30bggde 8—9. IX. 1952 §. modoo (ob. a3. €5).

0dobomgol, bmd Bopgdamo ygmgomogm dongohol  mdogidgdosb  ohg-
J3moo Lobsool Immotmoboool bobobbobs o Joaobrobozool  Lodbdyol
mbogbdoool 30blabmgholomgol smamgdgmo ghoe  ,bbHmmo« 0343063900,
LoBemormp obobggdmps osbmmgdom 10 — 12 Froo.

Borgobrol Lobommol  Immobobogool bobolbolo @ 3mmobobozool  Lo-
¥yl Bogdobgmdol gelmmgmol Lobrldol Bglogobgderaw godmygebomoa aym
gobdnmgdo (15. 7) o (15.18), Logog 7, obol 3mmobobozool batrobbol
p-b aoblobmabol  LoBmomrer  ygopbodnme QEm3omgds;  Mw’ — Jmoby w-b
206bobmgthou LoBmemm ygoEbodmmo (rmdamgde, aelmbodmero adhornlgddo;
Mumaz (abc) — BoJLoBorrmbo Lopoy o4300390nm 0bdgblogmboms a, b o ¢
LoBmomm yobodinmo (3mdomydgdoob 7114, M, OO 1.

(15.7) o (15.18) ggmbdymgdol Bobgpgom obbobmgbumo, 30 godm-
ogmoby ogmdbgdnma (ob. Gbhome 15.1), 3mmohobszool bobobbolb LoBemo~
n ggoEhodnmr gomlomgdoms LoBremm Lopowy Bgowagbl + 0.005, bmwm
3eamobobozool Lodbdyol dpgdebrgmdol ymabol LoBuomm J3PEMoBH ™ (om-
dogdome LoBmamm Logowy — +1.°7.

243063900l 3obmdgdol gomdxmdglgdsl o, doTBoboody, LobmbEel go-
bhob byero BgnFym 308mygbgdmmo obudmdgbdob tmgoghods gomogmdglg-
%00, (nmamév@, Boaoqomo@, 3mgor‘7m0Qoh ambégsabob vabob U&\Ogsmgoay
bgnmgdBmbol dorol Eobnbhged s bgnmgldmbolb  aopob 3obodota do-
ol goEogmgded Ggboge Bomog. ;

Bogotrou  mdogidgdomeb sbgigwomo  Lobommal dmmohobozosty (3ol
bobommol Imeobobozool gogmgbol godmbobyggger Boohgdmmos . dongobols
Jool dobgrmdgmo (30l gmbol LoyeB0Tol L3gosmbo a0bmdggdo dmobmo-
©ob Lod BpgdobymdeBa (ob. (gbbomo 16.1). bmgmbz Bobl, (3oL gmbol Lmb-
&o boda'ado'ﬂa, 3m3o(‘onb bndo'ajo'aomeE ‘33@0(‘786007, do@nba 8606)0 ao3mgbols.
obEgbu (o3306h3900L Lobnldol gobymgdBo) dogobol Lobsmmol Immohobe-
(3oob boboibolo o 3mmotoborzool LodbhEyol drgdohgmdal dboBgbgrmmogdty.

ogmomby mogol dmernBo dmyzobomos ©Eo330hggd0l Bggagdo: gbbowgdo
o> doon dobggom d39dmme 164 dbmo (Shupgdo dmo3gde adsdgdol Lobom
a3-129—165). 17. 1 (3bbhomBo dm(3gdnmos Loo 148 modobs (Jumarom dhmoln
dobgogom @oygotggdol LoBromm dmPgb@goolomgol godmmgmomo Tgbsdsdolo
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bqgbmdg ) i 119

gobob gnmbggdom), bmdgrmd 506803mmdsBo oghmggdgeed Bm(3gdnee Bbm-
380 Bglmeo (o 603m&3@030bom3ob a0dmygbgdmmo 34306390 mo doboge.

Bongool 41 mdogidby Lne BgLbrgergdumos 1371 aobmdgo Laybgbo
Logogeggdobs a, b o ¢ bmdgros LoBmomgdoms(3 bgdmepe> o¢ mdogdado-
©6 Shgigmoero LoBomemol 3mgobobozool bobobbols (oo Scnq»a‘(vm"bcgnob
Lodébdyol Brgdobgmdol gadmagero. .

3mggo(~m‘boooob bobobbobo o 3mmatobo3e0l LodhEyol 3gdobgmdol
396Lobmgbol Lodmemmen Bgpagdo Y5ome Y300 390nmn md0g]®obomgol, Bomn
3obmBomn bmlbgdol (ob. bhowe 11.I) BgbodoBobo, dmGglmemes 1-ob
41-3pgy bobggdom smboBbnm (bhomgdBo (33- 75—101), bmdrgdo(y avgbhoo-
26gdmbo oboob gho o @gbboBo 17. IL. 28 (bborydo, aokEd o430+
30000 oobomobls dmo(3gds: gobob a, o390l i, sbgiamol e (o 0b08n®ob 6
Jmobggdo; ©3430639dno Lobonrol 06}g6Legmdgde a, b o ¢, BgLodedolba 3m-
Q’o(nmn@ob 3@360(’)0«:&0[}0 0°, 60° o 1209; 3mqa6m'boooob bobobbo P, go-
Bmogrorn (12.4) gmblneol dobgegro ©o Jmobg Y, Bgoagborre dogabol
@3@0@36()@06 obrgiamomo Loboorab 3mmobobogeol Lodbdyobs (o 0bygb-
Logmdab adaoOm(nb Benérol.

o gmobob godmogmo Fobdmgdoo Jmbybgdmmoe 3m3gdmmo Bgmbagge-
Lsongol gebmygebocro (12.8) gmébdgerob LoBmomgdom, Lopsg © obol (12.3)
%m&ﬁg@ob dobygem godmogmogro Jmoby, bmem t—gahgon- Feoogdmmo Gob-
30500«1601: 3m°0000-36no Jnoby, o6y ymoby, byl dogobol b jgdob Bg-
sgbogdgro Lfmébo bobo Bgoagbl mngobol Gobhdby  aoBoge abhomm-
dob GFérglonsh. - .

BbrenBol obolibmemb Bmanoglgduemos aBo¢gdo, Logo(y gobmBgob Byg-
a9%0 Vo(ﬂ'&mq»ggsoqgoo abogogmm gembdsTo, 164 8600l Loboon. dg(ndm@,’oj
(390 mod 3mmobobogool bo{nébbob p 3mmobobo300b LodbEyob dogdo-
brgmdol (gmorby 1) Gamomydol 3brpgde, gobob, (3990l > obgigmob 3o-

mbaob%a Qeamdogabvﬂgabom. _
Bérmdob Qobdgsom 6oforBo aobbogamod domgdunmo Bobogmo.

1711 3bbogrol Bobgregom s3gd0wo 3m@obobozommo dbmpgdol (ob. o-
Fohgdo) abbogrge bodmrmmeo, ymggmagoto 9330L 30698y, >3} 3o(3gRL, bmd
Fongobrobs bgodehob bbgogoobbgs gGomgdoreeb séhgjamocre boByongmg BgLsdhbggore
-3mobobgdumos. modobrogo Bgodrgds Jbmmme 030l Bglobgd, bmd aodmgobr-
Jaomo, o bhogméb  o(gmede Bongobob Loboogrols 3mmobobozo0b bobrolbo
gobob dgmba%o o 9393y dbob Lboggdob ©Es(3990b, sbgigmob o obody-
Gob d'ombaab"oa Qoamdo(gabmgabom. gobEd o80bo, (o 0b®ghgb Gotrdm-
o0396U Bangoboby ‘bgodntol obgmo sgomgdob 308mgmabyds, bmBmgdlog
396Logmorérgdoo Bopogro ob 206Logmmébrgdomn ©o03¢vo Bo3mmobobgdgmo mbobo
oboboomgder o Bovgotrols byroggol bbgorolbge gmbdgdol Bméoq_),mgmaog(o
o gobognh mog0bgdyhgdoma Ygreobgdol (3 Bomo Imgrobobogoyme  ©o-
dao&agbgbob dmbo(398gdmob.

Eoghmggdumo Bobogrols  gobbogmgom Bomgdymo dobomoo Bggagde
Bg8ogade Bpamdahgmdl. o . '

3300300900 dongaaol LoBommab 3mmobobozoob botrolbol ool Jmobgby
©>3myoEgdnmydob gojho, Bgbobmme 2hobpgmo 343mmagothgdol dogtr [117,
118, 119, 120, 124, 125, 131]. oaabmoﬁogg,abobmgaoﬁ'ao 33060398 mmo @o=
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120 3m39b0b  byEedréols Fobdm5sJ360m0 3eagmobrobozorpmo 0300735300 303m43mgge

J30l 439w mdagito odgmgao Bojbpao@'ﬂ&og 3mg’o6o°636'3@ boﬁomqab
J3eModméal dmdgbchgdol dobrmdmmdoToa.

41 o430b3gdmmoe mdog@owsb (ob. @gbbowo .8. 1) 16 EyGsmobomgal
(N\eN: 6, 8, 9, 10, 13, 14, 17, 18, 20, 21, 23, 25, 28, 29, 30, 40) deaqmo -
6oboiool bobobbol 324L0Bm3gd0 dograsb jobrgaco B9gLadaBydnob y3obodméol
3mdgbhodl (gobol gmoby + 90° o6 — 90°). 20 Egdoro (NeNe 1, 2, 3, 4, 5-
11, 15,16, 19, 22, 24, 26, 31, 32,33, 34, 35, 38, 39, 41) 1haghadls yporbo-
G bob dm8g6gdol  dodobron 3mmohobozool 35jLodmBgdol 6309603y 3 éo-
eEgboo Boboggmgdel ggobol 39obol o3> o 03 Bbobogby. (s Tggbgdo oboék-
Bgb 5 Eodoml (NeNe 7, 12, 27, 36, 37), oo Bglobgd gooJboom sbrogbhob
g8 ob Bgodmgdo, éoBogbopogy o obols ©o430bhggdoma  Bobogrs ob3 dob-
30T > ob(3 myobolzbgm dgmombggdBo; omdge o8 EgGOmgdol  Immobobe-
3oob 3(’00@36%30 '330355030 dmmobobozool bobolbol aotb o 3330bodmmal-
oob dosbmmgdal dobgrogoo.

23 boodzedol Joby ol bogoob Fobrdmoroaqbl gbhomo 18, 1., ébmd-
ol dgbedg Lgg®Bo dm398nmos dmmoboboool boboubal dojbedogrmbo Lo-
©0Q) Puas bren 39-5 L39H 3o — Bogobob gobol  gmorbggdBo 3odmbodymmo
Loogg A obem dm(399m o md0gJyol Lobomol doJLoBogrmén 3memobrnbo ool
dmBg6¢30b hobo(33mgdo 33°boGnhob dm3gbol 303sbro. Loowygdo P, o
Ax opgdnos dmerobotagool bobobbal @obol ymobgby ©2dmopgdnmadol Ibw-
©gd0(ob (ob. 35.129—-137), o8obonobogy, 60Bsbo (+) Ax-mob >mboB6ogl, bl
d03b0dn3o Robo33ergdmemos gobol ymobol bérool, bagrm 60Bobo (—) — Bg3-
gobgdel dodobonmgdom, of 2nobob 6060l JogggrmdeTo domgdoo.

gaboeegdeb ofgsb Bydrgse amndde: ygme Eydewe, bmsgmasy @o-
(paaomo Ao 03307, 6°5Q’°302"OQ’5° oéroob Gmso(*sob Gobdmu OQambo;}QvOm Bo-
Voq?n, bengrm 'Oo(ﬂgm%nmo Aa-mo—@obo&@am 50%’0@'30 (ob. gmEmgdo 1
©o 2, a3. 54), 30100 gboo m&ooj@obo (N\e 26, 3mb30@m60), &MHOQOO dm-
003Lgdmmos dovgobrol obogmgo BoFomTa, dog ol bobosogds A%-U oEyd0-
00, omd3e dooob 330bg (4 4°) 360B36grmdoo.

Lbgoboobog, bmd omdzol, bbgbgdvyero mdogidgdooeb dommgol, hemd-
92033 dmmoglgdmmbo obnoh dogobab Loy boForBo, 3mmobobozoal
d53Ledmdo doomfgze R9® Jown3 33oboEmbol (30b39ema dgmobgool) demdgh-
Gob ©o©E3™d>3ey, bmmn s 3mbogmgo 60‘6‘0@30——530@6‘)00@60[1 939630l
(mgo6ob3bgmo dgmobyab) ©op3mool Bgdpga. 9+ 0. gdhbgumem 089JBL o3l
boﬁg@‘*og@o bolooonn bsgug Bongodngmdols dm3gbrol F0dobon.

md0giBgdo Aa-b bemmgo6o 3608369mmdom 39096 mmbo  obhoob dongo-
b0l Borgm %0@0305’»%3, dog%0d, dobomopop, obabo 0g3mybomos dogotol
©olymb Smmagebo dgbagacsols obgTo (Lygbmahogommo 3bdgpal 4 25° b
— 10°-3gog), Uogooy, 29obmobogg ob bl obi3  gbomo Egdoro  Ax-L olgmo
d6oB3zhgmmdom, hma‘g@oo BQSbbSoSQBQQo ogmu bmmobogeb.

Hm(‘aosm@mgom&o o oao"bod'aém m30b363‘60m 3°60b3°336'8@° dongobrol
mdogitgdo o3m@o<‘fm%3605 Uabomgmgl Lbgoobbgebontroc. Lobgrmdb, Y39cro-
b9 ngbm Igder 3mobrobgdmemos Imgobob bmagdorsb obyigmamo, beagrom
g3ty Mgybe Eod@abog~ao©3(wodgbobo o Goacho 2a0mgdoEsh obyg jzmo-
o Lobomey. 3ooBghgdol BLIbYL o bomgee bbogqdl 0303000 Bmomgon-
éo agamao(nambo. oaobmaso&q, boBmoermeo, boogmo Lbaggdols 3m@o(no°boooob
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Bobobe m@omo oRutdgab yhodghgiol dmeataBaol botelbl. g, Boge-
oo, brggdebe @ ynéhpgdel dmmobobozant botrplbali boBgaeme 3o3uody-
Bo, oblBhndgbtnbo Qqnﬂoﬁubnb (Mo‘homo Imeébotoaot) golm-
bobgel aokgly poouege 18,3%, shedphgdol —13.2%, Ibdghagdel @0
Boogee oEgnepdab — 11:0%;, beagmen Sompma libaggdob — 13.9%,. '
'8, 9, 10, 11 (o' 12 Babo¥ybly, Bgdmm ojdnmel  biomubdbogeng,
‘SnaaoSnQoo go‘bowﬂ&m K an(nq;nqmaogbq »manbabnbom a0blbigeggdnmo,
‘Boagobol ‘boBropbody Sgbmdpmmo mdogddoels Jemabhroboool bobralbol (gemowy-
b 3baegbo gobal grobyby @edmomgdnagbes. - |
. boghome, 3oigobol, pthotmgdeb Boguodoemgte 3mmobobogool Babolby:
B0l Pre Bpobrgds smo vépigmael mbatresbmdabnsb 26y ogeByeBol goddmé.
36 p (gbé. 18. I-ob 35-6 Lggdo) ag0hggbgdl, Gml dehomomo  ddao(Egde
 wob gopgy momb [131] Bagh FgboTbyrro BRévgbgdmemo, omB(3o mMbgBo—obo
LbgLgdoor o360, s8m jogdyergde 3mgmohobagool - babobbol Lagoogobo
omdgmdy.
) gb a0ékgdmgdo 9@6%3 Eoﬁmomabb, b8 Jongobrob mbdogdthgdo a06Lbgogm- -
" 2006 ghodsbgmalisgob sha Bbmmmme bgrroggob bsbesmoom, shedye Sogonging-
2ol Ygagborrmdon @ agmmmgonbo Lhbaidnhoo. o8obanobogy, hodrogboro(s
 shggmomo LoBatsrol bbgoabboagotho bobesme 2°630bmd3gdmmo Bbps oymu
Fogobrnb bgodobol Bogmoghgdol gbgosbgdol bbjoobbgs bobobboo o, dg-
mébglb Bbbng, — b3 yYghm obogaobbros Fobhidmbojdbo, doo yhm Bogemgdor
_gbgaghe byedobo. mbo 3jmbgl 3sb,  #3g6 Bgagedmos agolygbom, Gmd
Bogobol brpggdo n@he agocbpgra  FobdmBmdoboss, gotebyg bbgo Fobrdem-
6586920, o co »
bogly B;gabrgmdolob, yagme Ed430hggdmmo ndogitowob obgigmomo
UoBoorgrg, (a3mujorgderoe dood 3mbgmmagogho 5 gobogmébe egobgdgdols
©> dmgobol °68Q030(n°03 Fogdohgmdabs, nhggbgdl 3abodorryb 3mmobobogool
(ob. LopoEggde Pwa (b6. 18. I, Lzado 4). LeBgemm, 8ogobrol 41 emdog]-
Gobsmgob, dobodogrgbo dmmahabozool bobolbo Foomgds 3.6%,-0b Bmemo. o8
Lopool Bgmobigds hggmaidmbol dsdmgohobydyro bobol odoboboomy-
dge onoQObmoS (4%,), oonjmb Bommomgdl geomb dogb '3950‘85:3@ nobryem-
Gooo Immobobozool gggidby (ob. § 6). - c
. m2oBobyBgrme  sbygbo mo6b3mdsoBo  08yme@gds Bogotiol  EgBIgdoed
by gmoma boBommol 3mmothobogeal Lodbhyol  Fpgdobrgmdal BgLffegerob
BenBo(39898m06. Bobroremay, gobol Jmobyby @a8mogdnmydon dmmobhobogeol
Lodbdyol Srgdobgmdol (33mogdol go6boemao (ob. @oBohgds g33. 158—-165)
a30h396930, bmd yagmo mdogjdoboomgal, gobolb ymobol oo 860B3bgmmdy-
Bobob gb Lodébdgg obygze oBBgblagmdol 9330hmbol BobrmdmmdaBo + 200l
@obhamgdBo, bagem bagly Jogobrgmdobob BgodR6ggo dmgmabrobozool Lodébyyob
3339060 Cndbmbgdo (ob. § 9). ‘
mobrymggomo dmerobobazool bgommbmdol Lolobggdmme madobroymdls
ogbgngy sdobond6Be @ romb Jogh ©34306h30dnmo  Lsdo gbhao @ 03039
mdogihol BojUedorrnto o doBoBomnho  Imabobogool bobolbgdol Bgeoo-
bgds (ob. gbbowo 18. II). ’ .
3ophad, Jogbgogor bgdmo ojdnwolo, Wobymgono 3eagmobobozool Lo-
goobo s Bgadergds Boomgagreml Lodmereame aosFyRgthomam.
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122 3m30bh0b Bysdobal Fobdmbaddbms dmobobsriammo ogobgdol 393m43(mgge

gmbopmgdel 0dggt gobobo @o @o;gdel 3nmbggdby odm ogdnmydoor
3mmoboboiool bobobbob (3gmomgdol dbmogdol  (ob. a3. 129148 dgo
00g0bgdybho boboosmo dmgofob bbgopolbgs mdogidgdolomgol. sbg, Fozomomor,
30oB9bgdol: obJedgrnl, jm3ghbogol o Lbggdoboogol, 3bmegdl ojge 8339-
oo dobodndo LoglgBmgobgmdal  8mgbob dobrmdmo, bmmo johomgl,
3Gmmmdgh o Lbggdolomgal, 3obogom, Bbmogdol dobodndgdo 08039 dendgb-
Godob dobmmdmop domby gofgmomos. .

sbodmob gmobgby oldmyopgdnmgdon 3emmoboboiool babalbol (33mmo-
wgdob Ibmpgdo (ob. gg. 149—157) dobomowop dommongdgh 3mmobobszob.
bobobbol gobébrooby blgbgdmemo 3obol gobbpobmob ghoop, Boghed Logombols
‘afgbhomgdomo gobbomgolsl ooz Bgodhbgge o3 dbrmogdol 5oblbgoggds Lbgogos-
Lbgo  mdogitgdoloogal.

dongobrol Bgedobol 3o3gmmo mdogjdgdeb >boBbwmero 0030lgdnég-
dobo, BgLodmgdgras, a0b630bmdgdmmos  dooo obogonomnho gobosnbo
ogolgdgdao.

dongotrol gbodgbgdol Bo3bedorebro 3mmobobozool bobobbob (33 owy-
dol dbwmenl 0g9d08, o3 3bodghgdol Bmdgdol dobgogom, (ob. bob. 13), 330~
hggbo, 6m3 omde o8 Looggdl Bmébol ob obob boomop golmbodmme
Eodmyogdmmgds, dooby 9godhbgge dmmobobozoal bobobbol Logogol Bgd(se-
bgdo 3bodgbgdol osdgdhol gobbpolmob ghmor.

M30bobabgmo godo, bodgbowsy sbysatrore Loboogrol 3mmohobozoob
oborobo LoBrmomgdol odmggs godmbomoer  Buggmmds  s8bgmoge  bgpadobob
Ygobrgdomo sbogol Flobgd, mobbdmdoBo 0ymggds yhodghms glighgdols
oobogabrmdol gahge Jmpgdnm Smbgmmmgoné o6mbmob (,9(30ékg — obog-
3obboe — Eadomo), bmlgroz EoEaghomoes mgsel o domobmb ([19], a3-
152 — 153) dogh s> dommomgdl dogobol bgmrogpol gbpmagbmé (gmmesbm-
29696) FobdmBmdoty. .

dongobol Egtomgdol dmmoboboomm ogolgdoms go8mlsjgmager domg-
b9, goddOmgrGmldbar 3ebmigoms por boyty wogndbgdne, Byegag-
dob gmbby olobgds LodmBomme BgdamBe doldobammgds o8 EobzBa. niobob-
4Bgmob dmogotr dmbobobgdl wbos FobhdmoagbrgL:

0) 3mmoboboommo  oggobggdgdol aoodebs  bgymyidmbowpeb bgg-
bojEmhty 0d Gobbom, Gmd oogopeb 0dbgl o(3omgdmme bgnmraddmbol Lob-
499%0@0b Lobomeal obrgigmol a0dm a08mfzgnmo dobobodmmo 3mmobobocyos.
obgmo pmbobdogdel 3boj@oymmo a0bbmbzogmgdoboogol sdelomdbol obEbem-
gotognt mdgbgedmbosBo migg comgdmmos bmdgdo.

8) LadJmas 8g3Bogb g. o. Bewtjombool [168] dogh masbelsbge bobgdBo
B9ddboero Eogghgbosmnbo mgemdfgbo gmpdBdmgm@mdgdbou gedmegbgts
©4300390980bomgou. o8 aobhorBo, gobpe dmgmo hogo  mM3obodglmdgdabs
2bugdn@ 9ol egnBmgdtgdest Byrethgdon, gobbnbgegrbaies 3bmg.
5. 3. dobgmgol [75] oge gabgm Jopgommo  ,Eod0%6gd00 mymobol
'33[)0635, sbgmo mdm@o(vmb 3oam336360 bb'a'goq’abob amggcaab @0&3063350'0
EbhmL ogorynho goEgzbme dmgdmm EyBemby ©od0bbgdol Labylegl, bog
36083650 mabo Bgad(obgdl  Estobbgdobomgol badobem bl o 2obbroob
©o 430639000 LobmlBgb*.

———_*_aé?l;&)@aﬁob adlghgatmbnsda g o. Logbiorbedl  Lebdgdol gmgiGbagndnidydee
20938:0 0439 ©EAFYTO .
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3) dogobol  Bgodobol  Imerohoboggommo aodmygmgaoloogel, o. b.
o3bgol [169, 170] Bogb moboBgbmgy Jobmdgdolb Bgbodsloba byemobers Fo-
Bemygbpdnmo o gobgomobgdnmo, 6. o. wdmgelb [171, 172, 173] 3gomeooabs
308mygBgdo. gl dgmmeo Eogmdbgdymos mgocs B. 0. mimgoel dogh om3mbgbogn:
mggbody, 9. §- amBmgeb gpgddby“s GmSgmop gorgs ghobyr ofbs gadem-
Jargnmo o obbbogmo 1950 §. o. L. @mdmégzel [174] 36gh. wdmgol 3g-
ompEb 300k600 pape 3ghdbmdoobmds o LoBmomgdsl odwmggs: Bomgdner 0jbgl
pogabmbor sbgigmoame obsowmal Imgohobogool (3gmoemgdol  @sksbosmgds
L3gjBbob Bobgrogoo.

©) ©gEsdofol Bogooghgdgdaweb sbgigror Loboomyty gobom dme-

bobogommo oggobagdgdol Fobdmgds od Bobbom, Gmd 3oblobmghnme o6yl
dmgobols %a@oBobo[» dnbgds sbgmo 24300 3909%0b Bgobgdolb LoBumomgdoo:
Iongobol Eg®omgdolb sbomrmagoné Qodso'(nsababmos. 20obmobogg, éologgobag--

o5, bgggemdoBa wbps 0dbgl Bopgdume 0. 6. modljol [44] Jbodogmmo
9960336900 Lbgoabbgo sgdmérgdol Bogh dmgatrol bgedntol  bogmoghgdoms
©gE>30fob Jobgdmob gaogoggdol Bobbom spby Bodobgdmma  a03m3gemggodols
BgLobgd.

. 5339 Mo omizel, bmd Bogobob byedatol g mgbogonmo ao8m-
Jaeogobomgol boJobms gaBbmbagmodne 06l gm@mIgdhneo, Jomgembo-
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Bgdbnme o 3mmobholgbnme  (©o3gebhggdgdol gbopbmnmo  godmygbgds,.

3. 3. Bobmbegol [175] Bogé o] bugbgdmme 3obggmo mébo Lobol Ed30hgz9de-

oo 303mygbgdol sbogrmgonboc.

d3¥koagro, 1955 §.

AN INVESTIGATION OF POLARIZING PROPERTIES OF THE LUNAR.

SURFACE FORMATIONS BASED ON THE EL ECTROPHOTOMETRIC
MEASUREMENTS

V. P. DJAPIASHVILI
(Summary)

The results of the electropolarimetry made at the Abastumani astro-

physical observatory in 1950—1953 are presented. The 33-cm reflector

(Nasmith focus 1:15) and the stellar electrophotometer [146, 147] with a
herapathite polareid were used. A special investigation showed that the
gsystematic error due to the reflection from the mirrors of the telescope rea-
ches 4°/, in polarization.

For various phase angles of the Moon the mirrors influence differen-
tly the degree and the plane of polarization of the lunar light. Near the.
quadrature moments the rate of polarization is always increased because:
of this error. On the contrary, its decreasing is observed in some cases
near the full moon moments. This probably means the so called negative
polarization effect first mentioned by B. Lyot [131].

The formulae (12.4) and (i2.3) by V. G. Fessenkov [135] were used
for the determination of the degree and the plane of polarization of the
lunar light. : B
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124 An investigation of polarizing properties of the lunar...

When measuring the intensity of the light a 0.3 mm (12.”3) diaph-
ragm was used. This corresponds in the average to the area about 23 km
in diameter.

The mean values of the mean quadratic error for the degree and
the angle of the polarization are =40.005 and 4-1°.7, respectively.

The total number of the measurements of the 41 objects of the lunar
surface, made during 148 nights, is 1371. About 164 curves, representing
the dependence of the polarization on the phase, the angle of incidence,
reflection and asimuth, were drawn.

The conclusions based on the analysis of these curves are as follows.

The dependence of the polarization rate on the moon‘s phase [120,
124, 131] is confirmed. About all of the studied objects show the maximum
light polarization near the quadratic moments.

The details showing a slight displacement of the maximum of polari-
zation relatively to the quadrature moment towards the increase of the
phase are situated in the eastern part of the Moon‘ s disk. Those showing
the displacement towards the decrease of the phase are in the western
part, Posidonius being the only exception.

Consequently, the noticed phenomenon has a symmetrical character rela-
tively to the full moon moment.

The objects without any displacement of their maximum polarization
moments are mainly concentrated along the zero meridian (4-25°-— —10° of
selenographic longitude).

The objects bearing different morphologic and physwal properties po-
larise the light with different capacities. The light reflected from the
Moon‘ s seas is mostly polarised; that from the lands and mountams—~1east
-of all.

The crater bottoms and the bright rays have an intermediate position
from this point of view, polarization capasities of the latter being slightly
‘higher than that of the craters. Thus, for instance, the mean maximum for
the seas and the bays equals 18.3%, for the craters—13.2%,, lands and
bright rays—13.9%.

This involves the conclusion that the lunar seas must be of later ori-
gin than the other formations.

At the time near the full moon the light reflected from all the obse-
rved objects, independently of their position and morphol‘ogic and physical
properties, reveals the minimum polarization, its value being in the ave-
rage about 3.6%,.

The shapes of the curves representing for the different objects the
dependence of the polarization on the phase angles and the angles of “inci-
-dence are very peculiar extremely sharp minimum at the full moon for
some of them (Archimedes, Copernicus etc.) and very wide one for others
(Cyrillus, Ptolemaeus etc.).

The polarization rate increases mainly with the asimuth. But the
more detailed examination of the corresponding curves reveals some vari-
oty for ‘different areas.
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"Summary ‘ 125

These noted peculiarities of separate lunar formations are probably
-due to their individual physical characteristics.

The examined correlation between the maximum pol:nzntmn values
and the sizes of the craters appears to be rather low, although a slight
decrease of the former with the increase of the diameter is to be noted.

This last fact is in agreement with'the so called morphologic law

oless-yonger-lower®, established by Levy and Piuseaux and indicating the
-endogenic (vulcanogenic) ongm of the lunar relief.

April, 1955
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030LMTBEOL dbGAMBOBNIDHD MALISAIOGMAHNNL S00T0dI6N Ne 22, 1958
BIOJUIETEHDL ABACTYMAHCKOU ACTPO®HU3MYECKOII OFCEPBATOPUH Ne 22,1958

SJIEKTPO®OTOMETPHUSA CIHEKTPAJIBHO JIBOMHOM
3BE31bl X12A

H. A. MATAAAILLIBUAH,  f1. 1. KYMCHILUBUAU

CuiektpanbHo npoitnasi 3Besna X12 A (Boss 35 sipkasi) HaGmofanack
#Hamu B 1955 roxy c nenpio 06HapyKeHHs BO3MOXKHOH 3aTMEHHOCTH. JTa 38e-
3fa — OoJee AIDKHH KOMIIOHEHT BM3yaJbHO JIBONHHOWN 3Be3fnl %12 (BD
+8°19).

[TepemenHocTh JiyueBnIX cKopocTeil 3Besgel 212 A Gbuia o0Hapy:KeHa
Mak Kopmakom [1] B 1934 r. Toraa e GbIIO YCT2HOBJIEHO, YTO OHA SIBJASETCS
‘CIEKTPATBHO ABOWHOH 3Be3/0, M MOJMyYeHbl CJIeLYIOUHEe 3JeMeHThL:

p=0784165,
¢=0 .027,
v=0.37 Ku/cex,
k,=817.96 rm/cex,
ky=92.57 rM/cek,
T =2426974,194,
a,8ini=1017630 &x,
a,8in 7=1070980 xx,

31ech p — MepHOM, € — 3KCHEHTPHCHTET OPGUTHI, Y—ilyyeBas CKOPOCTE
LEHTPA TAXKECTH CHCTEMBI, k) M Ry—TIOJyaMILTHTY bl KOJIeGaHHI Jy4eBEIX CKO-
pocreit oGeux 3Be3s, T—HauasbHasi 3M0Xa, d; H @y GOJIbLIKE TOJYOCH OPOHT
IJIABHOU 3Be3/Ibl H CHOYTHHKA O OTHOLIEHHIO K UEHTPY THAMXKECTH, i—HaKJOHe-
AHE IJIOCKOCTH OPOUTHI K MJIOCKOCTH, MEPIEHANKYISIPHON K JIydy 3peHusi.

Mak KopMaKkoM BBIYHCJIEHO, HA OCHOBE aGCOMIOTHBEIX BEJHUHH KOMIIOHEHT
H COOTHOIUEHHS Macca-CBeTHMOCTb, NPHOJIH3HTENbHOE 3HAueHHWe yraa i, Ko-
TOPOE MOJIYYHI0Ch 0K0JI0 30°. DTO yCaOBHE Je1aeT MAJI0OBEPOSITHEIM 3aMeTHOe
3aTMeHHe. , _

Tem He MeHee, 3Ty 3Be31y MBI BK/TIOUH/IH B IPOTPAMMY HALIHX IJEKTPO-
(oTomMeTpHUECKHX HAOJIONEHHH C LeJbio OGHAPYXKEeHHS BO3MOXKHOH 3aTMEH-
HOCTH XOTSl OBl B MaJIOH CTEMeHH, YTO MOIJIO Obl MPOSIBHTbCSI B BHAE He3Ha-
YHTEJILHOTO H3MeHeHHs 0Jiecka, JOCTYIHOTO JUIsSi BLISIBAEHHSI (DOTOTEKTpUUE-
CKHM METOJOM,

3ee3na Y12 mpesncraBasieT coGoi HHTEPeCHBIH CAydall BH3YaJbHO IBOW-
HOM CHCTeMBI, y KOTOPOH OJHA H3 KOMIIOHEHT—CIEKTPAJIbHO NBOIHAs 3BE3/a.
®doroanekTpuyeckue HaGIIONEHHsT 3TOH 3Be3fibl BeJUChL HaMH Ha 33-cm ped-
JIEKTOpEe, B HECMHTOBCKOM (DOKyce KOTOPOTO pacCHoOJIONeH 3JeKTPO(POTOMETP.
Jo mons 1955 r. mpumeHsiicss 31eKTpoGOTOMETP, CHAGKEHHBIH CYPbMSIHO-IIe-
3HeBLIM ()OTO3JIEMEHTOM, a 3aTEM—AJEKTPODOTOMETD ¢ CYPbMSIHO-LE3UEBHIM
¢doroymuoxureseM. CrnekTpajbHble UYBCTBHTETBLHOCTH (oTodMeMeHTa W (Ho-

TOYMHOXHTeJIst O/IM3KH ApPYr K Apyry. IlepBble TecTHPOBOUHbIE HAOJIOAEHHUS
IMPOBOAKJINCHL B MOMEHTHl OXXKHZAEMBIX MaKCUMyMa H MHHMMyMa OJecka, T. €.
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4 H A Maranwamsnan, A U Kymcumsuan

IIPY CIIEKTPOCKOIIHYECKHX (Pas3ax, COOTBETCTBYIOIMX HAHOO/bIIEMY H HaUMeHb-
meMy 3HauyeHHto JydeBblXx ckopocted. Ilocae Toro, Kak ObljI0 MOJYyYeHO H3Me-
HeHue OJeckKa, 1ab.10/enHsT ObL1H pacnpOCTpaHeHbI 1a ocraJjnHble (aspl Ie-

puoja.
Taﬁzmga 1
]D@ P Am i Ilpiycuanue ]])® I P Am Mpunenanue
| | | |
4 m bop mo
2435337405 ~0-768 0817 2435395°339 0-354 | 0-807 .
186 | 793 s1 | -363 1 -559| -804
-.188 I a76 . -838 | 2369 1 566 -828°
40T 709 | -824 396-279  -047) 838
494 1 2803 -824 -284 653 -334
<302 -812| -823, -288 + -058| -843
;04 | -815| -810! -291 | 6611 -843
341377 | 410|793 296 1 667 | -840
2380 b -421| 7066 -300 672 -846
2380 . <25 791 : <306 - <679 ] 847
2387 1 28] 780 <311 0 685 -850
404 | 448 771 315 1 -690 | 843!
406 : ~451( “790 319 | 695! 848
409 454|784 -333 1 71| 863"
452 ° -z00l -772¢ 397-299 | -859] -840
456 -310. +799 K xoHUy Halxo- -308 1 -871¢ 852!
-401 316 819  1cHuil noanga- -315 | 877 ] 839
463 1 -319 0 -811! ama, odaaxa -320 | 8841 -843;
-470 1 2828 706 <324 | -8891 -832 lloamssucn 06-
345-.409 © -207 848" -329 | -895( -822. .axa
412 ) 211y -85y 3511 +921 1 837
417 | -216 -840 445-295 | -887| -812
-420 1 -220 830 -300 | 842 -813
423 1 2240 822 -304 | +893| -830
4305 2330 0334 -307 | -897! -8o03
<469 1 278 843 311 | +906| -818
- 470 279 -368 <314 | -909 | -84t
474 | 284 o848 337 | 1937 792
476 | 280 842 i <341 | -941 -785
393-241 | 038 783 346 | +947| -790
“245 042 794 | -350 | -952{ -803
2248 © c046: -303 ! 356 | -959 | -804
280 | -o84 812 -360 | -964| -784| Hasanane yro-
283 | 087 331 -368 | 974 | -793| pusonra obxa-
289 | -094 -824: 371 | -975| +776| ka
394:299 1 204 855 376 | -9791 778
-308 ¢ 300 o853 -385 | -991 1 -777
312 1 310 'b‘(’. -389 | -996| .770
316 | 315, o855 393 | -001] -742
320 -320  -862 | ©399 | -008 | -764
325 | 3250 848 457-215 | -047 | -356
<330 | +331 -848 -219 | -052| -848
349 | -359 838 +223 | +056. 334
334 | -360 -813 -241 1 -c78 | 854
-301 <3681 -790 -250 1 -088 1 -837
300 | e37s 1798 -254 | -0931 -8s3
372 .81t -780 - 265 -106 i ~bb4
2376 1 386 775 2268 | -110; -858
395-331 | -s21! -808 -278 | -122| 852
2336 | -327] -302 284 | -129| 834
440 | -333. -8o0 -286 -131 <841
“343 | -sax| -803 291 | -137) -852
- 350 .14‘, -783
-355 | 349l -Bog
|
|
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DAexTPOPOTOMETPHS ClEKTPaAbHO-ABORHON 3Besgnr S 12 A 5

Ipu nabmonennsix 3sesnoft cpaBuennus cayxuna BD +7°27, PacCIoJIoKeH-
Has Heflaseko oT BD+8°19 u uMeiowas crnekTp, 6iaus3kuii K KJIaccy Mocjen-
HeH. Bcero Gew1o nostydeno 106 ouenok Giecka BD +8°19. Pesysbrate Ha6-
JIOJleHHH mpUBeeHbl B TabyHle I, B KOTOPOIl MOCJeN0BATENbHO NAHbI 10/IHAH-
CKHH FeJIMOLCHTPUYECKHH MOMEHT HaGJIOeHH s, ¢asa, pasHocTh Gsecka 3Be3-
Jbl CDABHEHHS H IlepeMeHHOH 3Be3Jbl. .

®asbl REIYKC/IEHBL 10 3JEMEHTaM:

M=2434974.063+07 84166 E,
rae 07 84166—mnepuo; OpOHTANBHOTO JBHIKEHHSI CIEKTPaJIbHO JBOHHON 3Be3-
Ibl, onpenenenHslii Mak Kopmakom.

ITo HaGmogennsam oGHApYKEHO MepHOLUUECKOE H3MEHEHHe Giecka BD +
+8°19. Hano oTMeruThb, 4TO BCJEACTBHE BECHMA HE3HAUHTE/LHOTO VTJIOBOTO
PAacCTOsIHHA MEXIy KOMIIOHEHTaMH BH3YasibHO ABOHHOH X 12 npuuLiocs orpa-
HUIUTBCS ONpefeseHHEM JIMILp CyMMapHOro 6Jiecka Beell cucremsl. [Ipensapu-
TeJIbHBIE SJIEMEHThl ONMYOJHKOBAHBI HAMH B ACTPOHOMUYECKOM Hupkyaspe
AH CCCP [2].

Ha ocnose mosyyenneix HaGmionenuil mocrpoena HODMaJbHAs KpHBas.
B Tab6a. II npuBemeHs! mnocJenoBaTe/IbHO: CpeqHee 3HayeHHe asbl, CpemHee
SHa4YeHHE PA3HOCTH OJIECKa 3Be3Jbl CPABHEHHsI U MEPEeMEHHON M UHMC/IO HAGJIIO-
AeHUH, BOWIEAINHX B 0GpasoBaHHe HOPMAJIbHOH TOUKH. KpuBast npusesena
Ha puc. 1. :

am

0 80

0.800

* 0760

8720

<

08 09 80 o1 02 03 04 05 06 07 08

‘«1'

Puc. 1
i
Hawmn naGmionenust ¢ mosiHo#t 0CTOBepHOCTbIO yCTaHaBJHBAIOT, YTO Clle-
KTDaIbHO ABoiHas 212 A mpeacrasisieT co6oi 3aTMEHHO IepeMeHHYIO.

Tabmma II

¢ Am 7 ¢ ! Am i
P m ? m
0-002 0-753 3 ‘ 0-470 0-782 | 3
-043 -810 4 -519 -8038 5
-068 839 | 4 -543 -800 | 7
-090 842 | 4 -637 -837 13
<113 -858 3 -679 846 | 6
-163 -851 | g 773 832 1 5
-242 -842 6 -822 <829 4
-292 -849 4 -884 ‘835 16
-315 854 | 3 -909 818 16
-342 837 | 4 -947 798 | s
-385 787 | s -977 782 |5
430 777 4
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6 H. A Mararamsuayu, A U Kymcumsuan

Tlo noayuenHol KPUBOH 6JecKa MOXKHO ONPERCIHUTL CJeYIOUIHe JAeMeH--
THI: aMILIHTYAa B FJIaBHOM MHHHMyMe 4,=0709, aMmjutya BTODHYHOTO MH-
HUMYMAa A == 0707, NPOIOIIKUTCIBIIOCTL 3aTMEHHS D=0718, cMelleHue BTO-

P

pHYHOTO MHHHMMYMa OTHOCHTEIbHO nocJegoBaTeJIbHbIX IJIaBHBIX! fz-—/l——z-_. :
®

=-—-0705. 3aTMennst uacrubie. [Ipu 5TOM cjeayeT OTMETHTh, 4TO 3TH 3Je-

MEHTH XapaKTepH3yIOT KPHBYIO H3MeHeHHs Osecka Bceil cucTeMbl HMcrunnble
5J1eMEeHTHl OYJIyT HECKOJIBKO OTJIMYHBI OT INPHBEACHHBIX.

Tor (akT, YTO BTOPHUHBIE MUHHMYM CMeIeH OTHOCHTEJNbHO MOCJ]e/10Ba-
TeJIbHbIX IVIABHBIX, TOBOPHUT 00 JAHNTHYHOCTH Op6HTbI, YyTO HAXO/JHUTCA B CO-
[JIACHH CO CINEKTPOCKONHUECKUMH JaHHBIMH.

[Tosyyenye HaeKHBIX OPOHTAJBILIX 37eMeHToB Y12 A Ha OCHOBAIHH
(OTO3/IEKTPHUCCKHX H3MEPEHHH BCTPEYaeT HEKOTOpOe 3aTPy/IHeHHe, BBHAY He-
00XONHMOCTH HCKJIOUHTL M3 HabmoneHui 6jeck OoJee ca1a00oro KOMAOHCHTa
BH3YaJbHO ABOHHOM 3Be31bl. DTO TpebyeT CNEnHaJJbHOTO ONpPEICTeHUsT  ero
GJecKka B TOH JKC 1IBETOBOI CHCTeMe, YTO M UMelolluecs (OTOv.T1eKTPHYECKHE
HabJII01eHHUS.

Susapon, 1956 r.

ANTEPATYPA

1. Mac Cormack E. Aph J 80, \¢ 2, 1034.
2. Maraarawmsuan H A, Kymcumsuau . H, Acrponomuuecknil uupxyasp

AH CCCP, Ne 166, 1956.

ELECTROPHOTOMETRY OF THE SPECTROSCOPIC BINARY X124
N. L. MAGALASHVILL. J. J. KUMSISHVILI
(Summary)

The X12 star represents. an interesting case of double visual system
having a spectral binary as one of components.

Periodic brightness variations of Z12A are revealed.

Qur observations have established quite reliably that the spectroscc-
pic binary N12A is an cclipsing variable.

January. 1956
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0B0LAYIBEOL  SbALMBOBNIDAH)  MBLILIISMHNN , 0000G60 Ne 22, 1958
BIOJUIETEHb ABACTYMAHCKOY ACTPO®U3MYECKOU OBCEPBATOPHHU N 22, 1958

®OTOIJIEKTPHUUYECKUE HABJIIOJEHUS 12 LACERTAE
H. A, MATAAALLBUAH, . U. KYMCHLLBUAU

B 1912 roay Anawmc [1] o6napy»xua usMenenue JIy4eBBIX CKOPOCTEH 3Be3-
Ab 12 Lac: IO0ur [2] nauteq nepros maMmenenust paBHEM 4.6 4. Ha ocHOBe ¢o-

TO3JIeKTpHYecKkuX Habmosennii CreG6uHC [3] O6HApYXUT H3MeHeHHe GJecka
>Tol 3Besfel. Torna ke cTaso H3BECTHO, UTO OHa sIBJAsiETCS 3Be3JON Tuma
B Canis Majoris. nameusionieii croit 6/1eck u JyyeBbie CKODOCTH ¢ TVIABHBIM

}
nepronom 0."1931. Bruto moaMeueHo Takke, UTO OHAa HMeeT ele BTOpO#l me-
puox 0.91974.

[Iposenst dorosmexrpuyeckoe M CHEKTPOCKONMUECKOE — HCCIeIOBAHHS
12 Lac, ne Slrep [4] B 1953 r. npuwes K 3aK/JIOYEHHIO, YTO 3TH ABA neproxa
NEIOCTATOUIO XOPOWO NPEACTABISAIOT HAOMOCHHbIe H3MeHEHHsT 6/1ecKa U JTy-

4eBbIX ckopocreil. [le SIrep yrsepiiaaer, uto Kpome STHX ABYX IePHONOB 10M-
KHBI MMETLCST eme TpeTHit p3=0.1558 u ueTBeprhlil p4=0.162 mepuons, a

RO3MOKHO H ITSITBIH U LIecToil.

e SIrep HaxoauT, 4TO A PellleHHs: STOH Upe3BLIYaiHO HHTEPECHOH 3a-
Aauy nesecoobpasHa OpraHu3allist HeMmpPepHIBHbIX HAGMIONEHHI U3 Pa3HBIX 06~
CepBAaTOPHH, PaClOJIOKEHHBIX HAa Pa3MMYHBIX JA0JIroTax. Tak Kak aMILIHTyAa
u3MeHeHu# OJecka Mensercss mexiay 0."08 1 0."i5. m0Je3HB TOJBKO
(doTosTeKTpHYeCKHEe HAGI0AeHHS GaecKa.

[To mpensoxenuio e frepa, B opraHu3oBaHHONH uM B 1956 T. MexXy-
HapOHOH KOOMEPHPOBAHHOH paboTe 1O (OTO3JIEKTPHYECKUM HAGIIOIEHHAM
12 Lac npuHuMana yyactne u AGacTyMaHckas acTpodHsHYecKast obcepna-
TOpHSL.

Ha6monenus npopoxuiucs ¢ 28 aprycra mo 11 ceursbps u ¢ 27 cenrs6-
psmo 11 okrsi6pst 1956 rona, npH MOMOIIM 3BE3JHOTO 3JaeKTpodoTOMETPa,

YCTAHOBJIEHHOTO B HECMHTOBCKOM (okyce 33-cm pediiekropa. B smekrpogoro-
MeTpe NpPUMeHEH CyPbMSHO-Le3HeBbIi (OTOYMHOKHUTED.

HaGuronennst Besnch 6e3 GuiabTpa u depes keatbit Gpuantp. DddekTHs-
Hble JJIMHBL BOJH—OKOJM0 420 my u 527 my, COOTBETCTBEHHO.

Meronnka Habmonenuii 1 X 06pa6oTka Gblla AHOJNOTHUHON HpUMeHse-
Mol B AGacTymanckoli o6cepBaTOPHH, NPH HAG/IIONEHHSX IepPeMeHHbIX 3Be3J
€ TMOMOILLIO 371eKTpodoTomerpa [5, 6).

3Besnamu cpaphenust cayxkman: 1) 10 Lacertae u 2) 8 Lacertae. TTouy-
yeno 311 Habmonenui.
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8 H A Maranamwsuan, S W Kymcumsuau

B rabumie | mociefoBaTelbHO AAHBL IOJIMAHCKHE JHI  HAG/IONEHHT,
pasiocTh GJecKa 3Be3/l CPABHOHKS, BBIPAMKEHIAT B 3BCIIIIBIX BeJHUH{IaX <
*eaTbiM QEALTPOM U 0e3 QUILTPA H YACTIO onpeacTenuil.

Talbanna 1

Am2,1
JD - - 1
leff= 527mu‘ Aef f==420m
m m

2435721 0-401 0-464 29
722 416 468 24
723 402 358 23
724 404 472 22
720 403 461 8
743 401 19
746 413 470 23
747 406 470 26
748 403 476 23
751 398 476 14
752 407 474 18
754 408 463 24
733 416 474 1
756 400 467 13

28-ro centsaOpsi (/D 2435745) HaGMOACHUT APOBOAMIMCH  C KEITBIM H
CHHEM (pHIBTpamMu (Ac/f=38lmp). 3uaucHue pasnocTH OJecKa 3Be3Jl CpaBHe-
VHMSL IS 5TOH JaThl B Tal/Hlle ONyLIeHO (ee 3naucHHC 0.m526). Bee uadJio-
Jenus mpusefennl K 10 Lac.

Tabmuana 11

]D@ Am, | Am [puvcuanue fl)@ Aniy, Am [ TpumeuaHue
m m i i m "

2435731283 {0-430]0-478 24335722-249 ©0-387]0-423
287 | 381} 468 235§ 402 434
292 | 389 446 262 | 431 43
208 | 327 446 270 | 452 460
303 | 333| 481 277 { 400 460
307 365 466 282 422 469
312 | 363| 459 287 1 375| 470
317 | 332 436 292 | 332 479
321 | 349| 462 305 1 360 460
326 | 3461 453 30 337 48
332 | 326] 457 321 | 379| 440
354 | 320] 453 328 | ;08| 408
338 | 344| 436 3331 a32| 43!
363 | 345| 443 354 | 348 388
371 | 350 430 360 | 312 404
392 | 347| 420 365 | 312| 427
396 | 333| 408 3721 333| 426
402 | 338 426 401 | 3031 413
407 | 341( 416 407 | 349| 420
418 350 | 410 413 388 416
434 | 369 440 417 [ 349 430
442 | 372|445 422 | 370| 442
454 | 368 456 439 | 339 452
460 | 388 461 451 ] 372 470
466 | 411 462 455 | 392 4s0
472 | 393 4s0 723-247 | 426 474
478 | 378| 444 252 | 421 474
483 | 391 455 258 | 404| 430
262 | 3491 441
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Morosnexrpuueckue Habarogenus 12 Lacertoe

Iponomxenne Taba. 11

]D@ Am, | Am | Tpmmewanue ]D@ Am, | Am | Ilpumetanue
m I'm m m
2435723266 {0-379 | 0-456 2435745-283 [0-371 {0500
271 | 3641 432 289 | 381|455
275 380 427 303 }23 463
279 | 336 434 307 | 303, 432
285 | 328 426 314 | 307 426
289 316 404 329 301 397
307 | 3041 368 345 | 310 425
3131 320, 360 350 | 327 438
319 | 3400 369 356 | 314( 436
325 | 315 380 367 | 332{ 466
354 | 318 408 372 | 362 490
360 | 330|419 578 | 354 s20
366 [ 365, 438 746-236 | 346| 418
370 | 375 | 433, 245 | 339] 423
374 | 371| 441 250 | 364 | 420
379 1 394| 453 255 | 368|424
3831 3971 470 260 | 357| 390
389 | 4o04| 471 267 | 320 402
395 | 422| 467 271 | 346( 393
401 | 418 443 274 | 330| 385
423 | 378| 466 283 | 306| 373
427 1 377, 471 287 | 318 391
434 | 405 461 312 | 343( 439
724-280 |  320| 412 324 | 329| 416
286 | 320 409 330 | 345| 43t
292 [ 315| 412 336 | 370| 434
298 | 351 434 341 | 397|434
312 | 372 444 348 | 400 470
318 | 380 451 353 | 3961 465
326 3551 441 | Ha san. obxaxa 360 413 485
333 [ 383| 465 387 | 409| 483
344 1 3881 434 409 | 418 481
350 1 396 465 415 | 4o04| 462
357 438 | 470 420 416 449
369 | 430, 472 426 | 3681 433
376 | 398| 478 435 | 3550 440
382 413 A71 747221 366 432
387 | 403] 476 228 | 360| 433
394 | 377] 450 233 | 345| 428
399 | 3941 459 239 {346 418
416 | 340| 441 245 | 345| 410
422 350 423 249 336 416
427 | 354| 420 253 | 326| 409
433 | 386 4a1 259 | 3235 396
447 1 356|415 264 | 3100 414
453 | 337] 395 270 | 308 393
458 | 3671 395 300 | 3481 432
726-260 | 416| 433 307 337|449
267 | 423| 450 312 | 3681 434
274 | 406| 458 319 | 370] 459
279 | 418} 478 325 | 374! 4537
285 | 403 485 330 | 3621 468
291 | 445| 510 335 | 390| 433
358 | 324, 413 340 | 411) 455
364 303 | 401 Ha6mo,1é npep- 345 392 | 466
BaHbl O61akamu 349 6 2
745:237 | 425! 537 354 431?2 ng
247 | 413 534 380 | 3831 440
253 | 420| 551 384 1 393 442
258 382| 528 389 360| 463
Z?g g;g 520 393 | 361! 451
520

278 370| 480 39 386|406
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10 H A Mararamesuan, I U Kymcrmeuan

IIponomxerue tabm. II

]D@ Am, | Am IIpumeyanue ]D@ Am, | Am Ipuxevanme
m " i [ m m
2435747406 |0-415]0-466! 2435752+ 321 | 0-378 |0-453
412 | 398 460 326 | 395 481
417 | 00| 456 | 331 | 401| 483
420 | 3781 472 | 364 | 421 493
748222 301 418 372 4181 479
228 332| 414, 376 407 | 475
236 | 337 438 387 | 386! 462
246 | 344| 400, 393 | 386, 452
251 35| 389, 405 | 385| 428
257 304 3381 411 3781 430
262 299| 410 416 370 417
268 3471 414 420 | 3430 412
272 | 352 418 754:272 | 404 446
277 | 337| 429, 278 | 372 456
281 | 334f 436 290 | 394 466
307 | 349f 480 294 | 398| 464
316 | 303| 494! 300 | 396 471
322 402| 436 316 | 396| 459
328 | 400 492 323 | 406 487
335 | 404] 490 328 | 415 482
339 | 398] 490 344 | 398|469
344 | 374| 3506 348 | 398 454
348 | 4o41 509 353 1 393 454
353 | 397 478 359 | 386, 456
358 1 302 485 | 365 | 367| 463
367 | 4161 4841 3711 359! 450
419 | 397 402| 383 . 330, 4oy
423 | 335] 392 387 1 3350 412
427 1 341|304 407 ' 304" 374
431 35t 399 412 2931 331
751-241 3801 4350 423 294§ 366
248 380 443 430 312! 382
233 | 377|437 443 | 331|411
260 3634 423 448 | 352, 416
272 1 3461 422 454 | 364! 464
278 | 33 415 460 | 361 |4 ;
283+ 332| 418 755-278 | 429 483,
301 340 | 411 285 4421 506 |
307 | 342| 389 289 | 453 494
211 366, 417 296 | 433 485!
329 | 366| 440 302 | 420] 489 |
346 | 362 426 308 | 399 476 |
351 | 362 | 430 314 398 478
356 ¢ 382| 460 319 390 461 |
3711 396] 478 336 | 343| 426
379 410| 481 342 | 359| 396
385 404|490 348 | 327| 382
389 1 4341 471 355 | 319 364
404 , 453 492 362 | 316| 361
410 | 436 492 369 | 318 355
415 4221 485 383 304| 358 | Habawoaerus
423 431 476 npepsagsl 06~
427 433 470 XaKaM®E
752-244 | 324| 397 756326 | 334|376
251 | 310 394 336 | 328| 306
255 1 311{ 394 342 327 386
261 | 332 391 350 | 35I| 406
267 | 334| 394 358 | 343| 404
292 | 322 408 364 | 346 398
297 | 338| 414 370 | 339! 404
310 | 350 445 392 | 358| 424
315 | 346|450 400 | 3521 445
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@otosarexrpuueckue Habrroaenns 12 Lacertae 11

Oxonuanme Ta6x. 11

/Do | Am, | Am | Upuvemamue ( /Do | Am, | Am | Tpumewanue
m m i m w
2435756407 | 0-372|0-461 2435756-458 | 0-402 |0-442
414 | 394] 458 466 | 3871 4384
419 | 406|480 439 | 377| 424
450 | 424 469 | 496 | 321] 439
' i

B raGauue Il nocieposaTenbHO TpHBEJEHBI: I0JHAHCKHE TeJIHOLEHTPH-
YeCKHe MOMEHTHI Hal.TiOleHHH, Pa3HOCTH OJecKa NepeMEeHHOH U 3Be3[bl CpaB-
HeHHS C XCITHIM (QHILTPOM U 6e3 (HIbTPA, COOTBETCTBEHHO (A HATH
28/IX ¢ XKenTbIM (GUJABTPOM H CHHEM (HIBTPOM) M NPUMEYAHHS. .

Ha puc. | (a, 6, B, r) npuBeJeHsl KPUBLIe U3MeHeHHs GJecKa 3a OTHEJb-
Bble HOuM. HiiKHue KpuBbie—C XeJTHIM (QHILTPOM, BepXHHe—Oe3 (DHIALTPa:
(mnst 28/IX ¢ cunum duiantpom). (Kpusbie oM. ma crp. crp. 12—18).

ATEPATYPA

-Adams W. S Aph J, 35, 179, 1912.

- Young R. K. Publ. Dom. obs. Ottawa, 3, Ne 3, 87, 1913,

. Stebbins J. Pop. astr., 25, 657, 1917.

De Jager. Bull. astr. inst. Netherlands, 12, N\e 449, 1933

.Mararawmsuau H A, Bioar. A6actym. acrpopusuu, o6c., Ne 10, 1, 1949.
.Pasmaase H A, Acrp. mypn. 33, 3 1956.

- G AN S

Mapr, 1957 r.

PHOTOELECTRIC OBSERVATIONS OF 12 LACERTAE
N. L. MAGALASHVILI, J. J. KUMSISHVI LI

(Summary)

Abastumani Observatory has taken part in the international coopera--
tive photoelectric observations of the 12 Lacertae star proposed to, us-
by Dr. C. de Jager of the Sonnenborgh Observatory, Nederland, in August
and September, 1956.

Observations were being carried out with the aid of a stellar electro--
photometer supplied with an antimony-caesium photomultiplier.

311 observations were obtained without filter (Aeff=420myp) and with
yellow filter (Aeff=527my).

The paper gives individual observations and brightness curves for-
separate nights (pp 12—18).

March, 1957.
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12 H A Marasnamsuan, S H Kymcuomsuan
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Moroarexrpuueckue Habarozenua 12 Lacertae 13.
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Moroanexrpuueckne Habrrogenna 12 Lacertae 17
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03OL0OYTBENL LOAMBOBOSVLN  MBLILIIGMAHNN . O0UWIGIB0 N 22, 1958

BIOJUIETEHL ABACTYMAHCKOMH ACTPOPU3HUYECKOU OBCEPBATOPHU Ne 22, 1948

‘DJIEKTPOPOTOMETPUYECKUE HABJTIOJEHUST 3BE3]1bl
HD 217050

H. A. MATAANALUBHAHM, S, U. KYMCHILBUAU

M. ®. Yokep (o6cepsatopus Yopuep u Cysch, CIIIA) opranusosas mex-
JAYHApOJHEIC KOONEPHPOBAHHBIE (DOTOIEKTPHUECKHE HAGTIONCHHST 3BEe3J(hI

HD 217050, B KoTOpEIX TIO NPENJIOXKEHHI0 YOKepa y4acTBOBaaa U Ab6acryman-
“CKast - acTpodusnueckast o6cepBatopusi. Coryiacho paspaboranHoil Yokepom

nporpamme, HaGMIONEHHS] BEJIUCh B JIBa nepuozna: ¢ 14 wmions no 30 Hioas u
¢ 13 aprycra no 29 asrycra 1956 roja.

3sesny HD 217050 Yokep uccaenosas doroanexkrpuyeckn B 1950 —
1952 rr. [1]. Tlo ero Ha6mogeHmsiMm AMIIATY 1A H3MEeHEeHHsI 6JIeCKa 0Ka3aJlach
0."2; npuueM OHa He ocTaeTcst MOCTOSHHOLL Ilepnon usmenenus 6iecka okomo
0.(78,nponomkme.nbﬂocn MHHHMYyMa—oKoJ10 0,94, Beisicuunocn, yto usmens-
IOTCA TakxKe, Kak IJIHHA NMepHOAa, Tak M (hasa MHHHMYyMa. Jrta 3Be3ga HH-
TepecHa TeM, YTO BO3MOXKHBIM OOBSICHEHHEM H3MEHEHUs ee Osecka Yokep
CYATACT CYIIECTBOBAHHE TEMHBIX MHSITEH, KOTOPbIE, 00pasysch Ha WJIH OKOJO
TIOBEPXHOCTH 3Be3/bl, BPAILAIOTCS BMECTE CO 3BE3JION. [poxoxnenue Tem-
HOH, GoJiee XOMOAHOH O6.1acTi 1EPE3 BUAHMOE MOJYIIAPHE 3BE3Ibl MOXKET
BbISBIBATE H3MeHEeHHe O6Jecka M BO3MOXKHBIE M3MEHEHHS I[BETa, TaK¥kKe KaK y
H3MCHCHHST AMIIMTYL MHHHMYMOB, 1O Mepe YBEJIHYEHHS] HJH YMeHbIIeHHs
PasMepoB M HMHTEHCHBHOCTeH msiTeH.

Ha6uatonenns 3Besan mposopwiies Hamu NP NIOMOLIM 3BE3HOrO SJIEK-
TPOhOTOMETpa, YCTAaHOBJIEHHOrO B HECMHUTOBCKOM  (okyce 33-cM pediexto-
.pa. B axexrpodoromerpe [IPUMEHEH CYpPLMSIHO-Ie3HEBBIH (OTOYMHOMKHTED.

Ha6monenus semucs ¢ xearsiv buibTpoM (hef f=52Tmy). Mertonuka Ha-
Gmonennft u ux o6paboTKa Gpira aHaJIOTHYHOH, IPUMeHseMoil B A6acryman-
CKOH 06CepBATOPHH TPH HAGJIOLEHHSIX SBE3Jl C NOMOIUBIO 3JeKTPOdHOTOMET-

pa [2, 3].
3Be3faMu cpaBHeHHS CITY K HITH:
1. HD 217782
2. HD 215664
3. HD 215373

IMomyueno 212 na6monenui.

Hamu onpenesnens: pasHocTn Gsecka 3Besn cpasHenus. B nocjaeHue
‘Thu HOuM HaGmiomenmii: 15/VIII, 18/VIII, 27/VIII, kpomMe HaGmozeHui ¢
KEJATHIM QHIBTPOM, MOMYYEHH TaKKe HaOJIONeHUsT C  CHHHM buasTpom
(Acff =381my).
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20 H. A Maraaramsuan, Sl U Kymcumsuaen
Tabmuua 1
Am2,1 Am3,1

1D l_ 1

Jeff==52Tmu lef f=381mu \Aeff==52Tmu |Aeff; 38xmp»‘

m m i
2435672 0-803 ' 0-162 3
676 792 163 32
678 300 165 3
680 788 160 3
683 792 160 1
634 798 159 4
685 798 157 4
701 790 171023 159 17289 3
704 7838 1-034 157 1290 3
713 791 1-034 171 1-283 1

B Tabauue 1 mocsienoBaTesqbHO JaHbBL IOMHAHCKHE ILHH HaO 0 IeHHT,,.
pas3HoCTH OJsecka Mexay MepBoi ¥ BTOPOH 3Be31aMu CPaBHCHHs B KEJITOM
¢uIbTpe, VI MOCTeAHHX TPeX Houeli HaO/IOleHHH—Te Ke pPasHOCTH B CH-
HeM GHJBTPE, 3aTeM—Pa3HOCTH OJecKa MEXIy TpeTheil U MepBoi 3Be3laMu
cpaBHEHHS B JKeaTOM (HILTPe, a JUls MOCJEIHHX TPEX Houell Haba0AeHuA
——Te e PasHOCTH B cHHeM (HJILTPE, W, HAKOHEIL,—HACIO onpejenennii. Bee
Ha6.Io/leHusl NPUBEJIEHB K NepBoi 3Be3jie CPaBHEHHS.

Tabauua I

]D@ Am Iipuyesanie ]D@ Am [Ipumcuanne
m | l m )
24356724370 | 0-370 | 2435678456 |o0-350| IlpospaunocTi

376 350i 11032
380 | 237! 464 1 366
384 . 358 469 1 353
391 | 348 471 | 364
398 1 353 678-399 | 358
401 | 334 403 | 338
405 | 403 405 | 347
409 348 410 330
444 33 414 350
448 | 331 417 1 348
451 | 333 433 1 351
453 | 32 442 | 350
456 | 329 446 | 341
458 | 347 451 | 343
464 | 339 452 | 350
467 | 343 45% 372
471 | 332 45 375
676+387 | 327 460 3&
394 | 333 463 | 374
3991 348 467 | 363
403 | 368 471 1 336
408 | 355 476 1 362
412 348 6801356 311
415 | 368 364 | 305
417 | 362 370|310
424 | 386 374 | 333
428 | 396 378 | 334
437 | 384 381 330
446 1 576] 384 | 333
449 | 376 390 | 335
453 | 378 394 | 320
398 | 330

Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1



Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1

AaextpoporomeTpuueckne  Habatozenns sseagmt HD 217050 21

Ilponomxenune Taba. II

|
]DQ I Am Tpumegange ]DQ Am Am' Ipumeuanue
Liad m
2435680-401 | 0°334 2435685322 [0-372
403 341 326 356
408 | 366 330 | 385
410 | 342 334 | 371
413 | 330 344 | 361
416 364 348 381
445 | 362 360 | 376
449 | 358 . 363 | 373
452 | 357 378 | 373
455 | 337 380 | 3357
° 459 | 348 385 | 368
463 | 363 388, 358
466 | 356 399 | 364
470 {353 403 | 394
473 | 344 408 | 333
476 | 344 410 | 354
478 344 442 360
481 355 446 359
484 | 350 452 | 354
683-351 | 272 455 {347
355 | 267 458 | 364
360 307 462 369
363 308 466 350
366 | 311 469 | 348
369 328 471 338
371 | 330 478 | 340
374 | 318 484 | 334
377 | 314 487 | 352
381 | 335 49t | 351
392 | 341 701-348 | 3481 —o0m044
396 | 350 355 | 354 —0-034
399 | 352 359 | 342 | —0-032
403 | 328 364 | 350 —0-035
406 328 370 346 | —0-042
417 | 322 375 | 342| —o0-044
430 343 380 321 | —0-061
434 | 361 385 | 327| —o-048
438 | 341 391 | 312 —0-059
684-341 | 323 396 | 320, —0-046
345 | 306 402 | 344 —0-051
350 311 416 348 | ~0.044
355 | 322 434 | 328| —o0-053
359 | 342 441 | 348 —0-.044
364 | 336 447 | 350| —o0-040
373 | 343 . . 454 | 366| —o-024
380 336 479 | 372 | —0-044
385 | 346 486 | 397 —0-025
400 348 492 392 —o0-016
404 | 324 497 | 370| —o0-025
409 | 344 503 | 364 | —0-030
413 | 346 509 | 367| —o0-027
421 332 704:292 | 304| —0-073
426 368 298 322 =—0:054
440 | 345 302 | 339] —0-:044
446 | 357 308 | 335 —o-055
449 360 312 317} —0-068
453 | 374 318 327| —o0-056
465 1 367 325 | 341| —0-071
469 1 353 329 | 335! —0-061
476 | 408 334 | 333 —o0-067
480 | 386 339 | 343] —o-065
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22 H . A. Mararawmsuan, S V. Kymcumsuan

Oxonuaguc Ta6x. 11

]D@ Am Am' HTpuneranue ]D@ Am Am' ITpumeuanne
m m m m

2435704345 |0-332| —0-054 2435704484 |0-336 | —0-046
359 | 338| —o0-057 497 | 345| —0-053
366 321 | —0-050 513 352 | —0-031
370 354{ —0-057 513 338 | —o-060
375 348 | —o0-069 713364 331 | —0-021
381 354 | —0-065 371 368 | —0-038
386 | 331| —0-058 375 | 323| —0-043
393 | 332| —0-037 378 | 354| —0-028
397 | 326] —0-035 383 | 349 —0-035
411 342 | —0-056 383 330| —0-054
449 | 361| —o0-050 392 | 314| —0-079
454 364| —0-040 395 306| —0-064 HaGaoacuus ®
468 338 ] —0-045 NpepBaHLl
473 343| —0-026 OOJMIKAME

B ra6auue 11 moc/e10BaTeJbHO NPUBEJEHE!: IOJHAHCKHI TeIHOUEHTPH-
yeckuil MOMEHT HAGJIOJCHHS, Pa3HOCTH Gjiecka MepeMeHHOH u 3Be3Abl CPaB-
HeHHsI ¢ YKeJIThM (PUALTPOM, a [yisl MOCTCNHHMX Tpex Houell W JJIs CHHEro

puabTpa. .
Ha puc. 1 (a, 6) npuseIeHEl KPUBbIE Giecka 3a oTaeJbHble Houm. JLad

[OCJTIC/IIHX TPeX Houell HHMKHHE KPHBbIE OTHOCATCHA K HaGJJIONEHHUSIM C KeT-

THIM (PUJIBTPOM; BEPXHHC—C CHHHM. (Kpugble cM. Ha cTp. CTP. 23-—-24).

Mapr, 1957 r.

AUTEPATYPA

1. Walker M. F. Aph J, 118, 481, 1953.
2 Mararamsuaun H. A, Broaa. Abacrym.  actpousui. o6c. Ne 10, 1, 1949.
3 Pasmaase Ho A, Acrp. mypu. 33, 3, 1956.

ELECTROPHOTOMETRIC OBSERVATIONS OF HD 217050
N. L. MAGALASHVILI, J. J. KUMSISHVILI
(Summary)

Abastumani observatory has participated in the international coopera-
tive photoelectric observations of the HD 217050 star in July and August,
1956 proposed to us by Dr. M. K. Walker of the Warner and Swasey

Observatory, Cleveland, USA.
Observations were being made using a stellar electrophotometer with

an antimony-caesium photomultiplier.
212 observations were obtained with yellow filter (Aeff=527my).
Individual observations and brightness curves for separate nights are

presented (pp 23—24).
March, 1957.
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SAexTpodoTomerpuueckne Habalogenns spesam HD 217050
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020LMTAENL  SLAAMBOBNSVL)  MBLIAIOGMEN0L  d0VIGIE0 N 22, 1958
BIOJUIETEHb ABACTYMAHCKOU ACTPO®H3HUECKOH OBCEPBATOPHUH N 22,1958

AKATAJIOT CIEKTPAJIbHBIX ABCOJIIOTHBIX BEJIMUMH 766 3BE3]T
'CTIEKTPAJILHBIX TUIOB B u A B 44-x TJIOIIAJIIX KATITEMHA,
PACITOJIOKEHHBIX B0JIb FAJIAKTUYECKOTO TIOSICA
(]} < 30°)

P. A. BAPTAA

H‘epBaﬂ OMbITHAasA pa60Ta [10 OIpeneeHus M abCOMIOTHBIX BEJIHYMH 3BE3

CleKTpajbHbiX THNOB B u A | Hauarasi namu eute B 1948 rogy, Gbl1a ycheurso
-3aBepuieHa B 1951 rogy [1].

C Tex mOp MBI NPOAOIKAJTH CHCTEMATHUECKHE ONPELETCHHS aBCONIOT-
HbIX BequuuH B H36paHHbX [lnomansx Kanrefina. Oxonuarteqanioil 1embio
3THX onpelesieHHH SIBJSIIOCH COCTABJICHHE KaTajlora CHeKTPaTbHbIX aGCo/TIOT-
HbIX BeJMYHH 3Be3J] CNeKTPasibHbiX THNOB B u A B [liomansx Kanreiina,
pacnosioxesHbX B 30He +30° Mo rajakTHyeckoi wupore. B HacTosiee Bpe-
Ml STy 3ajlauy MOXKHO CYHTATh OCYLIECTBJIEHHOI HaMH, ecJu He MPUHHMATD
Bo BHuManMe Ilromaan Kanreiina NeNe 1, 2, 3, 7, KOTODPBIE Mbl HCKJIIOUHJIHN
H3 paccmoTpenusi. Ilociennne pacmosoxkedsl okogo Ceseproro  IMosioca
Mupa (cknonenne mepsoit +-89° a Tpex OCTaJbHEIX OKOJIO +75°) 1, pu
HCIIOJIb3YyEMOM HAaMH CIMoco0e DaCIIMPeHHS CHEKTPa, AJIS HHX HEeBO3MOKHO
GBUIO MOJTy4HTh TpebyeMHIl HaGJIOLATeJbHBIH MaTepHasg (BCOOMHMM, —UTO
pacliypeHne CIeKTpa JOCTHraJgoCh 3aMeNJIeHHeM ABHXKEHHS YacOBOTO MeXa-
‘HH3Ma TeJIECKOITa),

Hapsiny ¢ stoii paGoToif HaMu ObLIH ONpefeteHbl TaKke aGCOIOTHDIE
BeJIMUHHBI 137 3Be3s creKTpaJbHeX THNOB B8 um BY, pacmosoKeHHBIX B BBI-
COKHX rasaktHyeckux muportax [2]. Ilocmemusis paGora 6blla BBHIMOJHEHA,
NIOMHUMO OGIIHX 3Be3JHO-aCTPOHOMHYECKHX NeJel, TakxKe M JJIS ClelHalb-
HBIX, CBSI3aHHBIX C OOcyxaeHHeM AGacTyMaHCKOro (pyHAaMeHTaJLHOro Kara-
Jora (OTO3MEeKTPHUECKHX IBETOBHIX 3KBHBaJeHToB (B. B. Huxonos, [3]).

Hrak, B Hacrosueit paGoTe IpeACTaBJeHH aGCOJMIOTHBIE BeJIHUMHB 766
3Be3/| criekTpaJpHbiX THIOB B u A B 44-x Ilmomansx Kanreitna (tabauna
1), pacnmosoxeHHbIX BIOJb rajakTHueckoro nosica b< +30° Crooma BK/IIO-
yeHsl H Te [linomaau Kanrefina (NeNe 20, 22, 23, 25, 26, 41), naHHbeE O
KOTOPBIX MOMeIlleHH B Halled npeablayineir pabote [1]. dro GuuIo crenauo
JJ1s TIoJIHOTHL Hamero Karadiora.

[TonpoGuoe omucanHe HaGIOAATENBHON ammapaTypsl, MeTOIHMKa I0Jy-
YyeHHs HaOJI0AaTeIbHOrO MaTepHalja H ompejesieHust aGCOIOTHOH BEJTHYHHBI
JlaeTcs B Hauei, IATHPOBaHHOH BeIe, paGore [1]. 3meck MBI JHIIbL BKpATIE
HaloMHAM 00 OCHOBHHIX MOMEHTaXx.
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26 P. A. bapras
Tadannma 1
HK » 71950 ‘ Y1080 l b ‘ K %1950 B1950 ! b
- 5 ‘ | ' ]

3 1ho3M +60°26' 92° | = g0 46 2M3om +30%23" | 117° 1 —27°

9 5 o8 =60 32 106 | + 3 47 3 26 +30 11 127 | —a21
10 5 12 ~+60 14 118 | +13 48 4 26 +30 17 136 | —12
11 7 11 +59 55 | 123 | +27 49 5 27 42943 | 145 |— 2
17 19 24 +60 16 s9 | +19 | 50 6 27 +29 49 | 151 | +10
18 0 21 28 460 23 68 | + 6 51 7 27 “+29 54 156 | 422
19 i 23 25 60 17 81 | — 1 62 17 57 +30 oo 24 | 423
20 | 043 44537 | 89 | —17 || 63| 1902 | 43004 | 29 |10
21 | 139 +45 15 99 | —17 64 20 00 430 08 35 |— 1
22 2 41 +45 23 111 | —13 65 21 OI 430 22 3 |—12
23 3 42 445 10 | 120 | — 7 66 22 00 +30 24 3 |—a21
24 | 443 +44 56 | 128 0 67 | 2303 43027 | 65 | —28
25 5 41 dgqq 51 | 133 |+ 9 72 4 13 415 18 | 146 |—24
26 6 40 +44 47 | 138 | 418 73 5 17 +15 04 | 156 |—11
27 7 42 -+44 43 141 | +29 74 6 18 1-15 09 163 |+ 1
37 17 50 =45 00 39 | +28 75 7 17 +15 05 | 170 ;414
38 13 47 +45 14 | 42 | 18 76 3 13 414 51 ¢ 177 |27
39 19 49 444 58 47 |+ 9 83 17 12 +14 56 4 427
40 20 49 +45 11 53 0 86 18 13 +15 01 10 413
41 21 52 +45 14 61 | — 8 87 19 13 415 05 17 o
42 22 §I -+45 26 70 | —13 88 20 I2 ~+15 19 24 | —I2
43 23 52 +45 07 80 | —17 89 21 Io +15 22 33 |—23

Ha6mo/13TeJIbelﬁ MaTepuas nodyuer ¢ 15°.5 oODbekTUBHON HPHU3MOM,,
montipopannoii Ha 20-cm Kamepe 40-cm pedpakropa. Ceerocusia KaMepur
1:5. IIps  7BYX4acoBOil 3IKCHO3UIMU [OJYYAIOTCA CHEKTPBL 3BE31 .10 9.5
BeJMuMHEL JIpHelHast AHCIepcHs mosydaeMoro crnexkrpa 115 z‘&/MM 0K0J10 H.

Hakomrenne HaOd01aTelbHOrO Marepyuaaa MpoJoJKaloCh, B OCHOBHOM,
¢ masi 1948 roga 1o okTsi6pn 1955 roga (tabawuma II).

HekoTopas uacTb HaGMI0AATeIBHOTO MaTepHasa HoayyeHa H. b. Kanan-
naj3e, KOTopas OJAHOBPEMEHHO C HaMH NPOM3BOJHJA ONpeIeseH st abcooT-
HBIX BeJHUMH T8 3Be3q crekTpaibibix Thnos G u K B Tex xe Ilromansax
Kanreiiza (cm. crartbio H, B. Kanangamgse B 5TOM Ke HOMepe Bioanerens).

Crawana mi1s kaxkpoil Ilgomanu Kanreitia mbl nonydastu 3—4 Hera-
tuBa (¢ IKCHo3nIUEd mogTopa-iBa uaca). Ho mepsbie ke ompejeqerus no-
Ka3aJy, YTo MOJydyacMble MO PA3/IIIYHBIM [1eTaTHBaM a0COMOTHbIE BEJHUMHBL
OTJIMUHO COMVIACYIOTCS My co0010; BeposiTHas OMWHKOKa OMpeleJenst a6-
COJIIOTHOH BeJII/I‘{I/IHprzj:O.”lO.STOM)’ CIIOCOOCTROBAJIO BBLICOKOE KAaueCTBO
HA6I0aTeLHOrO MaTepHaia i TO 00CTOATENLCTBO, UTO IO KaxKjaoMy Hera-
THBY MBI MOJyuaJu CpelHee H3 TPeX omnpejeseHHi aGCOMIOTHON  BEJIMYHH B
(pasauunble PeAYKUHOHHbIE KpHBbie). [losTOMY, BMOCJCACTBHH MBI OTpariu-
YHBAJHUCH TOJILKO ABYMs HeraTHBaMH, a B TeX CAydasx, Korja B Jangoi n0--
majgke Obl10 Majgo 3Be3fl, AazKe OAHHUM.

KpuTepusaiMi aGCOMOTHON BEJNUMHBI CJYKUIHM MOJHbIE NOTJIOUICHHST B
- BOLOPOAMEIX JHHHsAX DBaabmepa (I1y, Hz, He).

VsMepeHHe Begoch NpPH IIKPOKOH Lienu MHKPODOTOMETpa; H3MEpEeHHT
BLIIOJIHEHbl HA TaK HasbiBaeMmoM OwpicrpoM Mukpodoromerpe. Hlean sbipe-

o
3aJa M3 H3MepseMOro yuacTKa CIeKTpa MOJIOCKY wupHuoil B cpeanem 18 A.
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Tabauua 11

NeNe | MNe merarupa Jara IIK || NeNe | Ne meraTuma Hara IIK
1 2026 9: 7-1946 42 60 3304 1-12-1950 46
2 2079 22 9- o 37 61 3308 1412 24
3 2086 30- 9+ 18 62 33 3-12+ 46
4 2089 2-10- 18 63 3307 3-12- 46
S 2091 7-10- 21 64 3308 5-12- 34
6 2192 2412+ 11 65 3310 512+, 2
7 2197 17+ 1-1947 11 66 3340 17-12+ 50
8 2199 16- 2. 27 || 67 3341 17-120 st
9 2200 16- 2. 27 63 3347 8. 1-1951 50
10 2441 15+ 51948 39 69 3348 81 51
1 2532 1. 8. 38 70 3349 8- 1., so
12 2533 - 8- 38 71 3350 8 1+, 51
13 2537 6- 9. o 17 72 3352 100 1+ 51
14 2338 6- 9. o 17 73 3462 7 6. 39
15 2539 6-9- o 17 74 3463 10- 60, 39
16 2546 9: 9 20 75 3488 Tre 7. 65
17 2547 9 9- » 41 76 3so3 27+ 7+ 65
18 2549 26+ 9. 41 77 3507 28 7. 6s
19 2550 27- 9 20 78 3508 29- 7+ 6s
20 2551 4-10- 5 | 41 79 3599 29- 70 0w 19
21 2553 4-10- 20- 80 3530 1r- 8. 19
22 2565 8.10- 22 81 3531 11- 8. 19
23 2567 8-10- 25 82 3666 28-12- 49
24 2574 29-10- 22 83 3667 28-12. 49
2§ 2576 29-10- 25 84 3668 28.12. 49
26 2586 3110 23 8 3669 29-12+ 49
27 2587 31-10- 26 86 3672 30-12+ 48
28 2588 31-100 26 87 3673 30-12- 48
29 2777 26- 6-1949 38 88 3701 I7- 21952 48
30 2781 3+ 7 » 41 89 4539 31 7-1954 | 88
31 3067 15- 4-1950 62 90 4540 1- 8. 87
32 3068 15 4+ o 62 91 4541 6. 8- 87
33 3083 23 4+ 62 92 4572 24- 8-, 88
34 3089 24+ 4+ 63 93 4574 25- 8., 43
35 3126 16- 6- 63 94 4575 25+ 8. 89
36 3218 59+ » 64 || 95 4576 26- 8. 89
37 3219 69 20 | 96 4577 26- 8. 43
38 3220 9+ 9- 20 97 4578 26- 8. 42
39 3222 12: 9+ 22 938 4653 6-10- 72
40 3223 12- 90 23 99 4654 6-10- 73
41 3220 13- 9- 64 100 4710 2D- 1-195§ 76
42 3227 13 9+ 64 101 4711 200 I+ o 76
43 3228 13- 9+ 66 102 4712 27- 1+ 74
44 3229 13+ 9+ 67 | 103 4713 28 1+ 73
45 3232 14+ 9+ 66 104 4714 28- 1. 75
46 3233 14- 9. 66 || 105 4715 29+ 1. 74
47 3234 14+ 9+ 66 | 106 4719 21- 2., 75,
48 3239 15+ 9 67 || 107 4761 26- 5. 33
49 3242 17 9+ 67 108 4763 12- 6 86
50 3243 17 9+ 67 I 109 4764 16- 6. , | 86
§1 3244 18- 9. 38 110 4765 16 6. 40
52 3270 17-10- 23 I 4766 17- 6- 40
53 3274 18-10. 25 112 4921 13-10- 9
54 3275 18-10. 26 113 4922 13-10- 10
5§ 3282 AR S R 47 14 4923 14-100 8
56 3283 5.1 47 115 4924 14-10- 9
57 3287 11-11- 47 116 4925 14-10- 10
53 3294 I3-11- 46 117 4926 14-10- 21
59 3302 30-11- 46

Takas noJsocka COACPAKHUT IMIABHYIO 4ACThb JaKe OYeHb CHJIbHBIX BOJAOPOM-
HBIX JIHHUH H TEM CaMBIM XapakTepHU3YeT MOJHOE NOIVIOUIEHHE B 3THX JIMHUAX..
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28 P.A Bapras

Hapsmy C BOAOPOAUBIMH JIHHHAMH H3MEPSIJIUCh TakzKe HeNnpepoIBHbIE

yyacTku cmektpa c mentpamu A4020, 24055, 24160, 24280, 14405 A.

pe}l}IK[LHOHlIbIC KpHBBIC NOCTPOCHBL 1Ia OCHOBC CIeYtOIIMX COOTHO-
1eHuk:

riae

4020

[ I [ ] Bx -~ [ -
]\/v1= 4280 ;{;_uno , Na’—iowé 4150 ]\3:]'

Hy=1Iiy, Ha=Iu;, He=Igs;

(/—o3HayaeT HMHTEHCHBHOCTD).

Jas 19-tu 3pess, obmux co cruckom [ronrepa [4], conocrasienne 9TUX
COOTHOUIEHHUH, KOTOpble, KaK BH/JHO, MPEJACTABAAIOT cO0OH He TMOJHble HOr-
JIOLEHHSl, @ HEKOTOpbBIe, [PONOPUHOHATLHEIE TOCIEJHHM BEJHYMHB!, BbIpa-
JKEHHble B IPOHU3BOJBHBIX €IHHHUIAX, C TOJHBIMH MMOIVIOIIEHUSIMH HJAH 3KBU-
BaJICHTHBIMH IUHPHUAMA BOJIOPOAHBIX JIHHHH IIOKA3aJ0, YTO OHH OYeHb XOPO-
LIO XapaKTepH3YIoT MocaeAHHe H CBOOOHO MOTYT 3aMeHHThL HX IPH HOCTPO-
CHHH DeJyKLUHOHHBIX KDHBBIX. DTO OYEHDL BaxKHO, T. K. OCBOBOK/AeT HAC OT
‘HEOOXOJUMOCTH H3MePEeHHsl MOMHOrO MOIVOILEHHST HJIH YKBHBAICHTHOH LIHDPH-
(HBl CIEKTPaJbHBIX JHHHH, YTO, KaK HM3BECTHO, MPCACTABJSET OUeHb KPOIMOT-
JIHBYI0 H TPYAOEMKYIO PabOTy H TeM IPeHsiTCTBYeT MACCOBBIM ONpPECICJCHHSIM
albCO/TIOTHBIX BeJHYHH.

JIAst mocTpoeHUsT pefyKUHOHHBIX KPHUBBIX CTAHHAPTHLIMH 3BC3AaMH CIY-
" JKHJIHM 3Be3/lbl C H3BECTHBIMU TPHMOHOMETPHYECKMMH M CIEKTPajbHbIMH I1a-
pajuiakcamH. JlaHuble 7151 HUX OBLTH B3SITHI H3 CBOJHOIO KaTaJiora 3Be3/HBIX
napaJiakcos ['ocyapcTBeHIIOro acTpOHOMHYECKOro HHeTHTyTa HMeHn [lItepH-
6epra (IFAHMII), cocrapaenntoro IT. I1. [Tapenaro [5]. ITocaeanuit mbr BKpaTLe
HasbiBaem CKI.

Taxk KaK HHTCHCHBHOCTH OaJbMepOBHIX JHHHII 3aBHCST H OT CHEKTPab-
HOTO THNA, TO JUIsl UCKJIIOUEHHS] BJIHUSHUS 3TO/ 3aBHUCHMOCTH MBI Pa3bLIH
o6aracts B5—A7, B KOTOPOH Mbl IIPOM3BOAMIM HALIH onpepnenenus, Ha B5—
—B9 1 AO—AT7 w K KaX/J10# B OTALTLHOCTH NMPUMEHHJH NPEeAJTOKEHHYI0 HaM
akagemuxkom B. A, AmGapuymsuom ¢opmyay:

M= fir (N) +F(Bi—BT).
. 3nech unen k(Bi—B7) paer HompapKy 3a CHEKTPAJbHBIN Kaace, a Ny—OIH)
H3 BBIIIEYKA3aHHLIX COOTHOILIEHHIT.

dta dopmy.a jpaeT BO3MOKHOCTL IIOCTPOHTDL, NMPH IMOMOIIA CTAHZAPT-
HEIX 3Be3] MoAKJaccoB B5—B9, peiyKuHOHHYIO KPHBYIO LIt IOAKIACCA
B7 (k—neroTopbiil KO3 dUUHEHT, KOTOPHH HOAGHPaeTcsl TaK, YTOGB Peayk-
- IHOHHAs KpUBasl nojkJacca B7 mokasblBajia MHHHMAaJbHBIH pa3bpoc TOYEK),

a 3aTeM, MpUMeHsiA 3Ty Ke (GOPMYJIY H PeAYKUHOHHYIO KDHBYIO MOJAKJIacca
- B7, mojyunth AJist HCCAeLyeMOi 3Be3jIbl JIAHHOTO CIeKTPaJbHOro MOJKJIacca
B oGsacty B5—B9 takoe 3uauenne M, Kakoe najga OBl PedyKLHONHAs KPH-
pasl, COOTBETCTBYIOL[ASI 3TOMY CHEKTPAaJbHOMY IO/IKJIaccy.

IMocTpoeHHble HaMH DPeAYKLHOHHbIE KPHBEIE (ecJH MPHHATHL BO BHUMA-
.HHe BCe BO3MOXKHEIE OLIMOKH) MOKA3BIBAIOT MHHHMAJbHBII pas3bpoc TOYEK,
+YTO TOBOPHT B MOJL3Y HCMOJL30BAHHON HAMH METOIMKH.

Ham Karanor aGcosoThblx BeqMuHH 3Be3f (Tabunia 111 B KoHie cra-
TbH) COJIEPXKHT B NepBOM cTosbIe MOPSIAKOBBIE HOMepa 3Be3[, BO BTOPOM
-—mnoMmepa [lnomanet Kanteiina, B TpeTbeM ¥ yeTBepTOM—HOMEpa 3Be3/ IO
Kataioram BSD u HD, coorsercTBenno. HeckoJqbKo 3Be31 He OKa3aquCh HH
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B O/IHOM H3 STHX KaTaJIoroB. [lJIsi HUX B 4eTBEPTOM ke CTONGIE AAHEI HOMepa
no katajory BD. Mul u3Mepsiii Bce 3Be3jbl CNEKTDPAJBHBIX THIOB B5—A7,
HaxoAslMeCsi Ha TOJAHOM moJe MIacTHHkH 5°X5° [1]. KoopauHaTel 3Besq
RaHbl ast 1950 ropa. IMocaenHne Mbl BEIYHC/ISJIH MOJB3YSCh KOODIHHATaMH
1900 roxa n3 karanora HD u Tabuuamu npeneccun [lerepca [6]. dasi 3Besn, .
He coaepxamuxcst B D, mbl Gpaiu nanHble us BSD uau BD.

B ceapMom crosbue KaTasora momelueHbl BH3yaJbHble BeJHUHHBI 3Be31
no katajory HD. Jlnsa 3Be3[, He BXOIAWIMX B KaTagor HD, nauur tdororpacdu-
UeCKHe BEJHYHHBI MO Karajory BSD wiu Bu3yajbHble BeJquYMHLI no Bl).
Iocsiennue nomereHsl B MPOCTbie H KBaApaTHbIE CKOOKH, COOTBETCTBEHHO.

B cronbuax 8, 9, 10 npusemenkr crekTpnl 3Be3f, no BCD, HD u AG.
cooTBeTcTBeHHO. Kak 006 3ToM moapoGHO roBOpHJIOCh B Hallel npeabiAylieit
paGore, IJIsl yCTPaHEHHs! BO3MOXKHBIX IPyCbIX OHGOK B CIEKTPAJIbHOH Kaac-
cubUKauKMu, Mbl MepekIacCHGHUAPOBAIH BCE 3BE3[bl B uccaenyemolx Ilao-
mansgx KanreiiHa, nonbsysich NpH 5TOM rapBapACKHMH KDHTEPHSIMH CIIEKT-
pazbhoro kaacca. Jlnst GoJibliuell TOUHOCTH Mbl Opa/iu HeKOTOpoe cpeaHee M3 .
STHX Tpex ompenenenuit BCD, HD, A6 (AGactymanckue), oTAe/lbHO paccmaT-
puBasi c/iyuaH, Korjia Mbl HMeJH I€M10 ¢ rPyOLIMH OIIHGKaMHK B KJ1acCHMOHKALMH
BSD wnu HD, 4o, Bnpouem, 6biBajo peako. MM Mbl m0.1b30BAJIHC [p¥ ompe-
AeJient aGCoMOTHOR BEIHYHHEL, IPH 9TOM OHO y HAC 0603HaYeHo yepe3 A6’

Haxkonen, B Karasore naHbl BH3yasibHble aGCOTIOTHEIE BEJIHUHHBI 3BE3 1,
OIpeJleJIEeHHbIE HAMH M YHCJ/Ia ONpejeseHH aGCOMIOTHRIX BeJHYMH A/ AAaHHbIX
3Be€3]l, @ Hapsily C HUMH KOJIM4eCTBA HEraTHBOB, HA KOTOPBIX ObLIH OCHOBAHbI
ornpejiesIeHHsI.

3ameTuM, yro B mpeiblAywmx paGotax [1, 2] Mbl paBaJu BEPOSITHYIO
OLIXOKY OmpejiesieHHst aGCOMIOTHOH BeJIHYMHBI (p) AJSL KasKao# 3Be3inl OT-
JeqbHo. M3 313 3Haueunii nocienneil Mbl yGemHaHCh, YTO OHA OYEHb MAa.10
MeHseTCsi /151 OTAEIbHBIX 3Be3Jl H B cpelHeM paBHseTcs =+0."10. Begenct-
BHE 3TOTO Mbl BIIOCJEICTBHH HC BBIYUCJAM p.

Ouepunno, nacroswuii Kartajgor, B KOTOpHIH BOULIM M AaHHBIEe Haliei
npeaeiayiedt padotsl [1], naer Go.lee GoraTelli marepuan (766 3pesn) aas
JHCKYCCHH. :

Mbr mocTponaH JHarpaMMy CHEeKTP-CBETHMOCTb HA OCHOBE JaNHBIX Ha-
mero Karasora (puc. 1).

st cpaBHeHHSi Mbl HPHBOAHM COOTBETCTBYIOILYIO 4acThb AHATPAMMUI
CHeKTp-CBeTHMOCTDb, noctpoerHoi I1. T1. Tlapenaro [5] na ocHoBe crekrpadai-
HbIX abcomoThex BesnynH u3 CKT (puc. 2).

Kak BuauMm, auarpamMma HMeer BHosiHe OGBIUHBIN BHA. Hukaxoro casura
HyJb-IyHKTa OJIs1 3Be3k A, KoTopoe kak OyATo Obl HabJaiojadoch B Halmeil
UMTHPOBaHHOH Bbillle paGoTe [l], rie y Hac HMeJCs CPaBHUTENbHO CKY/AHBL
maTepuasa (Bcero 176 3Be3n), 3mech He Habawogaercs. HyXHo 3aMeTHTL
TOJIbKO, YTO Y HAC NOJydYaeTcsi CPaBHHTENbHO GoJiblie 3Be3/ ¢ abCOMIOTHBIMHA
BEJIHYHHAMHY, 3dKJIIOUeHHBIMH MexXay — 1 u —2. Onnako, [iuarpamMmma CrekTp-
CBeTHMOCTb (pHcC. 2) aas 3Be3n O—A enpa Jid JaeT BIOJHE peasibHYO Kap-
TuHy. Jto orMeyaer cam [1. I1. [Mapenaro. CriocoGbl onpeeeHus: CrieKTpaib-
HBIX a6COMOTHBIX BEeJHYHH, yHNeTpebssieMble B OOJNBIIHHCTBE paboT, MaHHbIE
KOTOPBIX BOWIIH B cBOAHBIH Kartajor [AMII, gia panHux 3Be3x AaBajiu He
HHJHBH/yaJbHbIe Q0COJIOTHBIE BEJHUHHBI, -a HEKOTOPBIE CPeIHHEe 3HAUEHHSI
NOCJIEIHHX.

Hst 3Be3n Hawero Karanora me okasajoch AaHHBIX W3 APYTHX HCTOU-
HHKOB, 4TO 3aTPyJAHSET ero BCECTOPOHHIOW auckyccuto. OHAKO, a8 Ha-
LIEro BLILIEYNOMSHYTOTO CHHMCKA 137 3Be3/, pPacnoJiOKeHHbIX B BbICOKHX
raJlakTHYeCKHX WHpoTax [2], okasasoch NOCTATOYHO AAHHBIX H3  JAPYrHX
UCTOYHHKOB, YTO Jaj0 BO3MOXHOCTb TPOBENEHHs] JUCKYCCHH MaTepHaJa
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TOr0 CMHCKA. Pe3y/abTATH COHOCTABJENHS HAUIMX JaHHBIX ¢ JAaHHBIMH KaTa-
goros CKI [5), Ulresunrepa [8)], o6eepsatopun Bukrtopust [7] 1 Tpuronomer-
pUUYECKHMH abCOOTIIBIMK BeJuunuamu no kKatadory [lxeukunc [9] okasa-
JIMCb BIIOJIHE Y/IOBJETBOPHUTEJNbHBIMH. TaK Kak omnpeneneHusi abCOMIOTHBIX
BEJIHYHH IPOW3BOASATCS HAMH OJHHM M TeM Ke MeTOJOM, pe3yJbTaThl JHC-
KyCCHH BBIILIEYNIOMSIHYTOrO CHUCKa [2] MBI MOMKeM IepeHecTH Ha JaHibli
Karasor, OcHoBHOe B 3THX pe3yasTaTtax cienyioulee. IIpumensieMbli Hamu
MeToZ fHaeT aOCOMIOTHbIE BeJHYHHBI, BIIOJHE CPABHHMBIE C TeMH, KOTOphIC

v T T

BS AD A? Es a0 P
-/
-.4 ‘ .-( . .
3 » - i
1 - N 2 .
ii; : |
iH
e 0 L
-1
2 ST o2 ;e
N _J
Puc. : Puc. 2

TIOAYYAIOTCS  (IPU  [OJAB30BAHMK YKBHBAJEHTUBIMH IHPHUANMH  BOJODOAIILIX
Juuuii (pesyabratel cpapuenus ¢ Aasunivu Ietpy n Mayuseas {7]). B To
3Ke BPCMSI Janublii METO CIOCOOCTBYET MACCOBBIM OMPE/ICACHHAM a0CoMOT-
HBEIX BEJHUMH, UTO OUCHL BAKHO HPH TeX CKYAHBIX TAHHBIX 00 abCOMIOTILIX
BEJIMUHHAX 3B€3J, OCOOCHHO—CJIa0bIX, KOTOPBIMH 3BC3HAs  acTPOIOMHA
pacrogaraer B lacTosIiee BpeMs.

B 3ak/iodeHne OTMETHM, 4TO B AfacTymanckoil obcepsaTopud K Cerol-
HSIIHEMY [HIO OnpejeeHbl aGCOMIOTHBIE BeIHYMHBl 97Y 3Be3j| CHEeKTpa.Th-
HEIX THOOR B5—A7 (3Be3an jpamnoro Kartanora, 3pe3jnl CHHCKa M3 paGoTii
[2] u 57 cr. tnapTibiX 38e371 U3 paloTer [1]) 1 425 3Be3/ MO3ANUX CHEKTPAIL-
ueix kaaccos G u K (em. sgecw ke crarteio H. B. Kamanpanase), scero 1404
3Be3j, uTo oforamiaer Jauibic 00 a0COMIOTHHIX BEJAMYHHAX 3Be3/ U MOZKET
HOCJTY KUTh JIOMOJHHTEBIIBIM MaTePHAIOM [JIs PELICHHs TeX WIH HIBIX 3a-
Jiay acTpopU3UKH K 3BE3IOH acTPOHOMHH.
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Kararor crexTparbHBX abCOAIOTHMX BeAnunH 766 38esa cnexrparbhbix Tamos B m A.. 31

Tabmna ITL
Karanxor)

[ Cu y
mp - B.cn
§ é % HD %1950 O150 HD |Bsp| HD | Ac' | AG n
1 2 3 4 3 6 | 7 8 9 10 11 12
B m m M

1| 43 225022 | 0 00-1 | 442°39" | 77 Ao | Bg 0-5] 62
2 | 43 225034 00-2 46 59 | 3.0 Ao Al 14| 6 2
3 | 43 | 466 225115 01:0 44 00 | 86 | Bg Ao Ao 10| 52
4 | 43 72 031 44 12 | 8.0 Ao A2 0:3{ 6 2
5 | 43 83 03-2 46 49 | 8-5 Ao | Bg 0-51 62
6 |43 99 03-4 44 28 | 7°9 Az | A4 1-.3] 62
7 | 20 2560 26-9 47 13 | 8.9 A2 A2 |—o0-2} 31
8 | 20 2599 272 46 o7 | 8-7 Az | Ag [|—2-4] 4 2
9 | 20 2621 274 44 47 | 9°2 Ao Ao |{—1:4] 6 2
10 | 20 2836 29-4 46 52 | 8.1 Az A2 1-3{ 9 3
11 | 20 2837 29-4 43 27 | 9-0 Ao Ao | —o0-6| 52
12 | 20 2876 29-7 43 35 | 8-4 Bg | B9 |—o0-1] 33
13 | 20 2982 30-7 47 23 | 79 A2 A2 04| 93
14 | 20 3069 31-5 43 o5 | 8-0 A3 Ag |—1-51 52
15 | 20 3080 31+6 44 48 | 9.0 Az | Az 04| 63
16 | 20 | 295 3201 336 44 23 | 7:3 | By B8 Bg 051 93
17 | 20 3543 36:0 47 46 | 8.4 A2 A2 |—1:0] 9 4
18 | 20 [1078 361 46 00 [(9-44)] B9 Bg |—o0-4| 52
19 | 20 | 373 3565 362 44 24 | 79 | Ao | Ao | Ao 1-2 93
20 | 20 3575 36-3 43 38 | 8.8 A A3 |—0-6]10 4
21 | 20 3633 37°2 42 24 | 8:5 Az | A3 04| 52
22 | 20 | 1950 3803 38-3 46 42 | 8-4 | As | Ags As 0-3| 84
23 | 20 | 1970 3873 39-0 47 10 | 8-6 | Ao A Ao |—1-5]12 4
24 | 8 3949 399 62 30 | 7-8 Ao | Ao 1:3] 31
25 | 20 | 2043 4117 413 46 42 | 8.4 | Ag As As [—o-1| 8 4
26 | 20 4223 423 43 12 | 8-4 A3 | Aq |—19| 73
27 | 20 4254 42-7 47 30 | 8.8 Ag A6 |—o0-9] 8 4
28 | 20 4267 427 43 07 | 8.0 Ag A6 |—10! 8 4
29 | 8 4253 428 57 46 | 8.6 Bg | Bg |—o0-4| 31
30 | 20 |1349( 4297 430 | 4537 | 87 | B9 | Bg | Bg |—1-6/124
31 {20 § 620 4364 437 4509 | 7-8 | Ag | Az | A4 10| 93
32 8 4349 43°7 62 18 | 8.2 Az A2 1.2 21
33 | 20 4460 445 47 32 | 8.2 B Bs [—2-1]12 4
34 | 20 | 653 4478 44°6 4501 | 9.2 | B9 | Ao | B9 |—o0-7|11 4
35 | 20 4604 457 43 24 1 3-8 A3 As 00 § 2
36 {20 4696 467 42 43 | 8.9 A Az |—r1-0| 52
37 | 20 4950 492 47 20 | 8.5 | Bg Ao Bg j—o0:7! 93
38 | 20 4985 496 45 32| 8.3 | Bog Ao Bog 0-6 112 4
39 | 20 [2397 5049 50-1 46 51| 7.9 | By Ao Ao [—o-212 4
40 | 20 5064 50-2 43 41| 3.6 Ao Ao |—o0-8! 93
41 | 20 5091 50-5 46 19 | 7-8 Ao Al 1-2 {12 4
42 | 20 [2488 5334 52-9 46 52 | 8.0 | B8 Ao B8 |—0-1; 62
43 | 20 12494|  S344 530 46 37| 7-8 | Bg | Ao | B9 j—o0-3] 62
44 8 | 892 5342 53-2 61 00 | 8.0 | By Ao Bg [—o0:2) 31
45 | 8 | 439 5787 574 5928 | 8.6 | Asp | Az | A3 12} 31
46 8 | 443 5797 57+5 60 12 | 8.8 | B8 Ao Bo 0:4] 31
47 8 6183 | 1 00-8 57 55| 8.6 Az A2 16| 21
48 8 | 1069 6382 02-7 60 32| 8.2 | Byp | Ao | Bg 061 21
49 8 ! §53 6408 02:9 6004 | 9.2 | B8 | Bog Bg {—o0-1| 31
50 8 |[1609 6581 046 62 05| 8.9 | By Ao Bog 0-2| 31
51 8 | 1656 6832 069 61 34| 8.4 | B6 Bog B8 0:6| 31
52 8 | 176 6871 07-2 58 43| 8.2 | A7 | A3 As 1-4] 21
53 8 7285 11-1 58 02 | 8.2 Ao Bg 0-4| 31
54 8 7330 11-6 62 27 | 8.8 Ao Bg 02| 31
55 8§ | 216 7432 12-5 s9 03 7-9 | By Bg Bg 0-1| 31
56 | 21 8871 253 44 41| 3.6 Ao Ao 0-41 31
§7 | 21 955 9251 28.9 46 09 | 8.4 A2 Ao Al -0l 62
53 | 21 15 9393 303 43 49| 8.5 | Ao | Bg Bg 0-3] 62
59 | 21 33 9492 311 4350 8.1 | Ao ' Ao I Ao 071 62
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32 P.A baprasn
1 2 3 4 5 6 7 8 9 10 11 ! I2
h m m M

6o | 2t | 43| 9557 | 1317 | 4+43%3'| 85 | A1 | Ao | A1 j—o04) 62
61 | 21 {1042 9621 32-3 45 35 | 9.1 | A1 Ao Ao 00| 31
62 | 21 |1665 9645 | 323 46 30| 8.7 | A2 Ao A1 |—o0-2] 31
63 | 21 | 453| 9668 32:7 44 36| 8.9 | A3 | Ao | Ao f—1-3]1 31
64 | 21 |1076 9736 331 4607 9.2 | A1 Ao Ao |—1.2| 31
65 | 21 |1077 9739 33-2 45 411 90 | Ao Ao Ao 0-8] 31
66 | 21 87 9824 33-9 43321 92 | Ao Ao Ao 00| 31
67 | 21 9937 350 43 26 | 8.6 By Bo o.1| 6 2
63 | 21 {1258 10274 334 46 10 8-4 | Ao Bg Bo 0-21 62
69 | 21 | 637] 10306 38-7 44 49| 87 | Ao Ao A1 1-3| 6 2
70 | 21 1883 10321 38-8 46 32| 89 | Ao Az A2 05| 42
71§ 21 10499 40-3 4329 | 8.9 Ao Ao |—o.7] 31
72 | 21 | 703 10547 407 45 11 | 8.6 | Ao | Bg | B9 }—o0.9f 31
73 | 21 | 798 10765 43°2 44 25 | 8:6 | As | A5 | As 0-5] 42
74 | 21 | gor| 11071 467 4502 8.0 | Bs | Bg } Bo 0-2] 31
75 | 21 | 326 11095 470 44 04 | 8.0 | Ao Ao Ao 1.1 6 2
76 | 21 [1558| 11254 48-6 45 35 | 8:8 | Ao Ao Ao |—o0-6] 6 2
77 | 46 14276 | 2 16°3 29 49 | 87 A3 ] A3 1-1110 4
7 46 14522 18-5 27 50| 8-8 Az A4 1.2| 8 4
79 | 46 15039 232 29 41| 8.9 As | Aj o-51 8 4
80 | 46 | 240 15334 25°9 006} 9-5 | Ao | o Ao 0-6| 84
81 | 22 15561 2843 42 20 7-7 Ao Ao 0-4{ 31
82 | 46 15705 29°3 28 21 8.0 Ao Ao 1.0]12 4
8z | 22 13669 29-3 42 30 | 9-2 Ao }—:o —1.20 42
84 | 22 15744 | 29 44 14 | 84 Az 2 0-4| 93
21 22 151287 32-49; 44 19 | 8-0 Ao A1 |—o0.8] 62
86 | 22 [2993] 15853 31°2 46 29 ' 8.0 | Aop | Ao Aop |—0-6| 6 2
87 | 22 [1819] 15905 321 45 44 1 95 | Ao A Ao |—r1.5| 83
38 | 22 16| 16013 32°5 43 39 | 8.2 | Qo Bog Ao |—o.5]| 6 2
89 | 4o | 1071 16071 327 29 o1 | 8.0 ;| A2 A9 Az 0-7]12 4
90 | 22 16174 33°9 43 26 ' 8.8 Ao Ao |—1.6] 83
91 | 22 j2005! 16385 359 45 391 7.8 Ao Ao Ao |—o0.5] 62
92 22 l 835 16,430 36°3 14 38 I8 Bg Bo Bg {—1-.0] 93
93 1 46 [1236] 16594 374 3206 1 7.5 A1 Az | A2 0.8 21
94 | 22 16604 379 g7 20 77 AD Ao o7l 52
05 | 22 12202 16704 389 45 27 | 9.0 ' Bg Bog Bg |[—1.0] 93
96 | 22 (3355 16833 40-2 46 45 | 7-9 @ B3 Ao B8 —0-4 62
97 | 22 }2476| 17113 4370 45 15 | 8.1 ' Bo Ao Bg |—o0.8f 93
08 | 22 13334 17180 4376 4633, 9.2 Ao [ Ao | Ao |—1.6] 83
99 {22 |2330| 17199 4398 45 431 8-9 Ao Bog Ao |—2.0] 383
100 | 22 {13741 17237 442 15 05| 9-0 « A3 As A; t—r1.0l 73
101 P22 | 3794 17280 44-6 44 00 | 7-9 | Bg Bg Bg |—o0.2] 62
102 | 22 17316, 44-9 43 265 74 | Bo Al 0.4} 62
103 | 22 17456 46°2 46 57| 7-8 Az A2 0.6 62
104 9 17454 168 62 12 | 7-8 B8 B3 0-4) 6 2
105 | 22 17569 47°3 43 09 | 8-0 Ao Ar |—1.6} 9 2
106 | 22 | 1592 17604 4777 44 57| 87 | A9 | Ao | Bg |—0-7} 53
107 [ 9 17734 495 s8 331 3.0 Bg | Bg |—o0.5] 52
108 | 22 | 5961 17825 49°8 43 38 | 8-4 | Ao Ao Ao | -0:8} 31
109 9 17775 50°0 6t 41 | 8-8 Ao Bog 0.5{ 6 2
110 |9 17911 S14 59 37| 7°9 Az | As 1:4) 42
171 g | 829| 18152 537 60 6| 7-8 | Bog Bg Bg 0-6| 62
112 9 | 263 18337 556 59 24, 7-8 | Bog Ao Ao 1.1} 62
113 9 18518 574 §8 51| 3.2 A2 Ax 1.2 5 2
114 9 |I525] 18736 596 61 48| 8-8-| B8 Ao Bg o.-5§ 62
11§ 9 | 393 18877 3 01°1 s9 st f 8.2 | Bo Ao Bog 0.0} 62
116 9 | 1564 18990 02-2 61371 851 Ao | Ao | Bg o-71 6 2
17 L9} 731 19341 05°6 59131 8.1 | Bg | Bo | Bg 0.1} 62
118 | 9 |1065| 19501 07-0 60 48 8.2 | Ag | A2 | A3 0-81 62
119 9 19591 079 8 35 | 3.2 By Bg 00| 62
120 9 11976 | 19590 08-1 62 241 8:6 | Ao Ao Ao 1-2f 62
121 9 17421 19314 10-4 61 33 80 | By Ao Ao 0-9] 52
122 9 | 62 20095 12°7 59 49 | 8.4 | A2 Ao Ao 0-8| 62
123 | 47 20437 152 30 50 | 8-3 Bg Bog 0-21 93
124 1 47 20436 154 28 32 8.9 Az A3 0:6] 62
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Karaaor CNIEKTPAABHBIX aGCOAIOTHDBIX Beamunn 766 3B€3J CreKTPaAbHbIX THIOB B y A... 33

I 2 3 4 5 6 , 7 ’ 8 , 9 10 11 12
h m (3 M

125 | 47 +27%89 | 3 15-4 | +28%19' |[g-2] A3 0:6] 52
126 | 47 20511 15-9 32 30 (79 Ao Ao o0-2) 9 3
127 | 47 20579 16-6 27 22 | 7-8 Ao | A 1:2] 6 2
128 | 47 20617 17-0 32 19 | 85 Ao By |—o0-3f 93
129 | 47 | 447 20725 18:2| 303585 |A2p | Az | A2p| 1.3 73
130 | 47 20753 18-5 32 55 | 8.1 Ao Ao o-4) 31
131 | 47 20754 18-5 32 46 | 8-1 Ao Ao 06| 31
132 | 47 | 247 20873 19-8 29 38 | 7:8 | A4 A2 Ay 1-27 g3
133 | 47 20883 199 32 42 | 8.1 Az Az ({—g.2| 31
134 | 47 | 468 20921 20-3 30 16 { 8.4 | B8 Ao B8 0-3] 93
135 47 20938 20-5 27 14 | 8.5 A2 Az 1-6| 6 2
136 911994} 20881 21:0 62 20 | 8.0 | Ag A2z As 2:2} 42
137 | 47 | 619 21030 21-5 31 14 8.7 | Bg Az By |—o-1| 83
138 | 47] 50 2149 28 33 (9-00!)| A2 Az 1.0 6 2
139 9 21044 22-8 60 15 | 7.7 Az Az 1-7] 6 2
140 | 47 | 632| 21229 234 31 40 | 7-8 | A4 A3z Ayq 03] 93
141 | 23 21565 27-1 42 50 | 7.5 -| Bg Bg |—0.6]| 62
142 | 23 21578 272 44 40 | 8.6 Ao A1 0-0| 6 2
143 | 47| 119] 21652 37-6 29 06 | 9-2 | Bg Az Bg 0-1| 62
144 | 23 21751 28.8 42 35 | 7.8 Bg Bg 0-6| 62
145 | 23 21855, 29-8 47 15 | 8.6 Ao Ax 0-6] 6 2
146 | 23 21932 30-6 46 40 | 8-9 A2 Ar [—1.5] 6 2
147 | 47 22125 31-8 29 10 | 9.1 Ao | Bg 0-51 5 2
148 | 47 | 418| 22280 331 29 51| 7-8 | Bg Ao Ao 1-2] 6 2
149 | 23 13| 22268 33-4 43 54 [ 8:9 | A2 Bg Ao |—2-2] 6 2
150 | 23 21| 22351 34-2 43 23 | 8-2 | B8p | Bg B8p 0-6f 6 2
151 | 23 |[1010| 22390 34-6 46 07 | 9-2 | Bg Ao Bg |—o0-7] 62
152 | 23 22401 34-7 47 25 | 7.7 Bg Bg o-71 6 2
153 | 23 62| 22626 36-7| 4354186 |B8 | By | B8 |—1.2| g3
154 | 23| s05| 22719 37-% 44 46 | 8-:0 | Bop | Ao Bop 0.5 62
155 23 22874 38.8 45 17 | 8-4 Ao Ao 01| 62
156 | 23| 612 23118 40-9 44 12 { 8-4 { B8 Bg B8 [—0:8] 93
157 | 23 23624 449 | 42 44 | 7-8 B8 [ B8 [—o0-3] 31
158 | 23 |2104( 23690 455 46 40 | 8.0 | Aop | Ao Aop | o0-3| 62
159 | 23 |2187| 24011 48.0 46 58 | 8-0 | A3 A2 A3 0-3] 6 2
160 | 23 24177 49-4 45 48 [ 8-0 Bg B7 {—1:7] 93
161 23 11654 | 24260 50-1 45 37 | 8-4 | Bop Ao Bop 0.4 73
162 | 23 1678 24352 50-9 45 371 8-4 | B8 | B8 B8p 0.9} 31
163 | 72 26039 4 051 16 25 | 7.5 By Bg 05| 31
164 | 72 26141 05-9 17 10 | 7.6 Ao | Ao I-3] 31
165 | 72 | 327] 26399 08.2 1530178 [ Aip | Ao Ao 1.3 31
166 72 27227 15-8 17 44 | 8-6 Az A2 02| 31
167 | 48 27404 17-5 28 48 | 8.2 Ao | Ao 04| 31
168 | 48 27419 17-7 3109 | 8.2 Bg Bg 04| 93
169 | 72 | 89| 27579 18-9 1329 |73 | As As | As 2-1| 11
170 | 48 27659 19-8 28 18 | 8.4 | Az ] A3 1.0 83
171 | 48 28225 25-2 27 41 | 7-8 Ao Al 1.1 93
172 | 24 28280 26-3 46 20 | 7.8 Ao Ao 0.2 5 2
173 | 24 28502 28.2 43 44 | 8.7 A3 Ao 1—1.6| 73
174 | 24 28596 29-0 44 48 | 7.8 Ao Ao 0.6|10 4
175 | 48 | 1269| 28696 29-5 3118 |8.2 | Bg Ao | Bg [(—o0-1| 8 3
176 | 48 |1279| 28714 29.7 31 41 | 8.6 | Bg Bg Bg |—0.8 93
177 | 48 |1306| 28804 30-5 31 35 (8.4 | Bg Ao Bg 0-3] 93
178 | 24 28747 305 45 33 1 7-7 Bg | Bg |—0-6|15 5
179 | 24 28782 30-8 42 59 | 7.7 Ag A3 1-1{10 4
180 | 24 28803 31+0 42 35 | 8.5 Ao | Ao 0.1(12 4
181 | 24 28818 311 43 53 | 8.7 Ao A2 |—0.8] 21
182 | 24 | 441 29180 34-31 4437 (8.0 | Ao | B8 | B8 [—z2.2{15 5
183 | 48 | 946 29259 346 301986 |Bg Bg [ Bg |—o0-5( 31
184 | 24 | "67| 29373 36-3 4334180 |Ao [ By | Bg |—0.9(124
185 | 24 77| 29487 37-2 44 01 1 7.3 | Ao Bg Bg 0-1(135§
186 | 24 | 497] 29580 38-1 44 25 | 8.0 | Ao Bg Bg [~1.2(12 4
187 | 24| soo 38-3 44 44 Al Ao |—o0.1] 21
183 | 24 29833 40+7 42 20| 7.4 Bg Bg | —1-.4]155

3. 2%k, b mg. L. donm., N 22
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34 P. A. Bapras

1 2 3 4 5 6 \ 7 8 9 10 11 12
m | i l .\.x .

189 | 24 | s22| 29882 | 44171 l +44°40' | 7-8 g\s is zgg _gé 2 §
190 | 24 | 1072 29900 41-4 46 13 %4 9 85 4 YIS
191 | 24 29997 42-3 | 4653 | 89 n | S IR a6 23
192 | 24 | 130| 30004 424 43 18 | 8-7 B S e B
193 | 24 30137 434 42 55 | 8-0 N A% o RS
104 | 24 | 888 30221 44-3 | 45 24 7-% Ao ) B0 0 el
195 | 24 30281 44-7 42 23 | & 8ol By |—od| 83
196 | 24 30377 45-7 | 4707 | 81 ro | A | B Tedlis
197 | 24 | 624 30409 459 | 44 99 b-g ho | he e 1 SdlS
198 | 24 | 237| 30481 46-6 | 43 58 g N 241 31
199 | 24 | 1142 30570 47-4 46 12 8-5 8 BB |—od|iia
200 | 24| 04| 055 ars s 8.0 A% Ao Ao |—1'11 52
201 | 24 | 268| 30385 475 43 25 | 89 Ao | ae 1233 30
2on | 24 Soad o Pl B Bg | Bs |—o0-2[155
203 | 24 | 305 30650 48-0 43 29 2-4 Bg BS B; =325
204 | 24 T4 3o 52:3 | 44 50 /% A% Ao |—z29| 31
205 | 24 31205 52-5 47 22 | 8- A o |19l 3
206 | 24 31265 529 47 16 | 8:6 B A% By 92
207 | 10| 2181 32478 | 502:8 59 17 | 8-4 B9 ho | oo 13l el
AR AR A A R R RS CiEE

02 . ) :
2% ;g 33167 o8.-1 | 145278 g9 i92 ?g 3!
211 | 10 33478 10-0 62 311 89 B Bg o AR
212 | 10| 936| 33566 10-7 61 55| 8-9 7 ol ol b1
213 | 49 33913 11-7 | 3ror| 80 Aol 4o 00123
214 | 49 33943 1.9 | 3032 9° do | el o5l és
21§ 73 34021 12:0 12 29 7'§ Ao Ao o o4 -
216 | 73| s74| 34080 12-5 | 15 35| 8 2 o |04 2]
217 | 49 34062 12-8 31 45 | 8-4 A% ER I I
218 | 49 34193 13-6 | 3020} 9-4 o1 B vel gl
219 | 49 34468 15:7 29 40 | 8-8 a2 M
220 | 10 34361 i6-1 s8 19 | 8-4 X " A2 bRl I
221 | 73} 319| 34393 16:3 | 1427 ) 81 <3 B3 AP
222 | 73| 695| 34636 16:7 « 1545| 79 3 B | B 4o
223 | 73 34791 17-7 17130 77 | pe | B B ok i
24| 73| 350 A b is 03 ?:; A6 A95 Ab 18] 42
25| 73| o) M l7:1 12 c3> 8.4 | A1 Ao Ao 04| 62
226 | 73 | 762| 34977 19 3 8 I v Beed I
227 | 73 |1185| 35036 19-5 1604 | 7°4 B7 20 | by |Tio| 62
228 | 73 | 1194| 35051 19-6 16 46 | 3-1 B9 e R I I
229 | 49 | 24461 35033 19:9 | 3104 s-g 9 B | Doyt
230 | 49 33034 19-0 | 20490 T | Ag | A3 | As | 06| 42
231 | 49 | 130| 35035 -9 | 2825 | 74 85 | o o6l 82
232 | 30 | 1084 | 34917 20-3 61 48 | 8-0 A9 A% FCAR TP B
233 | 73 [1231] 35269 ‘ 21-2 16 32 | 82 132 5 B b I
234 | 73 | 827 35329 217 15 54 | 83 9 Bg B2 A e
235 | 73 35349 208 | a7 ol 79| o LSS o311
236 | 73| 872| 35533 | 231 1538 75 B8 B | —oE|ro
237 | 49 |1106| 35479 231 2957 | 811 T | By | Bo 00 R
238 | 73 | 200| 35635 2309 | 1334 | 77 | - By | B9 02| 3]
239 | 25 35599 24-3| 4219} °°2 B Bo O B
240 | 73 35746 24-6 16 01| 7°7 A92 I et
241 ) 2 35727 25-4 46 03 | 9°7 2| A |23 65
242 | 25 35799 25-8 | 4212 36 | Ag | A3 |12l 8
243 | 25 35843 26-1 44 471 89 Ao e 1 Tie] 63
244 | 25 35897 26-4 42 12 | 9-2 A0 e I B
el 43 | 27o0 ) 34T TR pg | Ao l B8 0-0{15 3§
246 | 49 |2625| 36071 272 31 16| 7-8 20 Foul e I B
247 | 25 36098 27-9 | 4528 | 92 a¢ ‘ o 1ol o3
248 | 25 36147 28-2 44 26 | 94 o | B RS
sl s 36157 d By | B o3| 83
252 2§ 36173 284 42 29 | 80 A92 | A92 I RS
251 | 25 36130 28:6 46 08 9-2 o o ool 63
252 1 25 36245 28-9 44 20| 7°
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&aranor crextparbubix abcorrorubix Bernunn 766 3Be3x cnmeKTpaibHex THmos B w A, 35
1 2 3 4 5 6 7 8 9 10 11 12
| m M
2531 25 36259 sh29m0 | 4-43%0' | 8.6 Ao Ao [(—~1.9]12 4
254 | 25 36291 29-2 42 56 | 8-4 Bg By (—1-6]11 4
255 | 23 36304 294 46 50 | 7.3 Ao Ar }—o-1| g 3
256 | 25 36318 29-5 45 42 | 8.4 Ao Ao |—1'1} 93
257 | 25 36334 29-5 43 44 | 8-9 Az | Ar |—2:3| 93
258 | 49 36425 29:7 | 3151 7-3 A2 | Az I-4) 31
259 | 25 36439 30:2 44 12 | 9.2 Ao Ao | —o0-2] 93
<260 | 25 | 907| 36467 305 4513 8:5 | Byp | B9 | Byp |—1-1| 93
261 | 25 36534 30-9 42 24 | 8.3 Ag A6 1-1] 42
~262 { 23 36640 31-8 44 54 | 8.6 Az A4 |—0-4| 83
263 1 25| 929 36662 32-0 45 27 | 8.0 | By Bg By |—11| 93
.264 | 23 26 36692 32-1 43 07 | 8.8 | A2 Az Ar |[--2.0! 9 3
265 | 49 |2274| 36774 32:21 3035 8-2 | A3 | A3 | A3 0-8!10 4
266 | 25 [ 4781 36755 32:5 | 4443 | 8.0 | B6 |[Bg B7 |—o-3! 63
267 | 25 [ 946 | 36772 32-7 | 45381 8.0 | B8 [Bg B3 [—o0-7/ 93
268 | 25 1263 37050 34-3 46 10 | 8.8 | Bg Ao Bg 0-5! 93
269 | 25| 519 34:4 | 44 41 |(9-38) By B7 |-22) 93
270 | 49 37352 36-1 3009 | 7-8 Ao Ao |—1:8] 62
271 | 25 { 130, 37383 367 43421 84 |Bgp | A3 | Byp |—2-2, 6 3
272 | 25 |1030| 37404 37-0 45 414 7.9 | Az | A3 A3 0393
273 | 49 37639 38.1 31 71 | 8.1 Ao Ao 06 31
274 | 25 | 634 37736 3941 4450 7.7 | B8p Az | A2 I-41 62
275 | 25 | 1333 40-5§ 46 16 [(9-07) B8 B8 |—r1-8]| 62
276 | 251 687! 38060 41-6 44 42 | 9.2 | Bg A Bg |—1-1 73
277 | 25| y12| 38188 42-6 44 46 | 7-8 | B8 Ao B8 |—o0-4] 83
278 | 25 | 725 38245 42-9 44 04 | 8-2 | B8p | Ao Ao 0:2112 4
279 | 25 |r115| 38287 43-3 45 46 | 8.0 | A2 A2 A2 |—o0-1| 83
280 | 25 | 254 43:4 | 43 31 [(9-19) Bs By |—2-5/ 73
281 | 25 1168 45-6 45 19 |(9-49) B3p B8p |[—1-0| 73
282 | 25 (1177] 38730 46-5 4504 | 8-1 | B8 Ao B8 0212 4
283 ) 25 | 319 38817 47-0 4400 | 7:-4 | Bop | A2 Ar 06| 6 2
284 | 25 [1392| 38832 472 46 17 | 8.6 | Ao Aq Ao |—1:7| 93
285 | 25 | 324| 38830 47-2 43 41 | 8.0 | Bg Bg Bg |—o0-2|12 4
286 | 25 [1194| 38959 48-0 45 17 | 8-6 | A2 Az A2 |—0-8! 42 *
287 | 25| 884 392350 49-8 44 17 | 8.4 | Ao Ao Ao |—1-6| 31
288 | 74 43045 6 11.8 12 31 | 8.4 Ao Ao 1-2] 21
289 | so 43018 12.1 29 18 | 8-4 Ao Ao 0:8| 31
290 { 30 43173 12-9 28 13| 7-8 Ao Ao 08 31
291 } 74 | s64| 43316 13-3 1406 | 85 | As | As | Ag 05| 42
292 | so 43314 13.7 30 01 | 8-1 Az A2 I-4f 31
2931 74 | 622 43481 14-1 1411 ] 8.5 | Bg By Bg 0-4! 6 2
294 | 74 | 119| 43562 14-6 1323 | 8.7 | B8p | Bg Bg 0:2| 5 2
295 | 74 43662 15-1 17 08 | 8.3 Ao Ao 00/ 6 2
206 | 74 [1459| 43682 15-2 1558 | 8-3 | A3 Az A2 |—0-8} 6 2
297 | 74 | 158 43820 16.0 13 47 | 8-5 [ Aop | Ao Ao 071 52
298 | s0 43927 170 27 24 | 8.4 Ao Ao |—0-8f 31
299 | 50 43964 17-2 27 40 | 8.8 Ao Ao o041 2 1
300 | 50 43982 173 27 18 | 9.4 Ao Ao 041 31
301 | 50 44049 17-7 2936 | 9.1 Az Ao |—o0-8] 6 2
302 [ 74 | 866| 44351 19-1 14 20 | 8:5 | Bg A Bs |—2.0] 62
303 | 50 91 44317 19-3 2809 | 9.0 | AT Ao Ao |—0:6| 73
304 | 74 {2289 44453 19-6 16 11 | 8.7 | B8 Bg By 0-6| 32
305 | so | 8ot 19-7 30 00 |(9-01)! Ao Ao [—o0-2]| 93
306 | so 44451 20-0 27 46 | 7.8 Ao Ao 04| 9 3
307 | so 53 44476 20-1 28 37 | 8-4 | By Ao Ao 08| 73
308 | 74 [2309 | 44584 202 16 33 | 7.7 | B8 | Bg Bog 0-0f 62
309 [ 74 [1655] 44585 20-2 15 53 | 8:2 | Bg Bg Bg 04| 6 2
310 | s0 55| 44512 20-3 28 47 | 8.4 | Ao B3 Bg |—o0-9f 31
311 | 74 [1003| 44738 21-1 1409 | 7.3 | B6 Aop | Bg 0-3] 6 2
312 | 50| 149| 44795 21-9 28 36 | 86 | Ao | Ao Ao 0-4| 63
313 1 50 | 143 44796 2a1-9 | 2804 | 7.7 [A2 | Ao | Ar o-5!1 93
314 | 74 | 1746 44884 22-0 1503 | 8:9 | B8 B8 B8 0:51 52
315 | 74 44885 22.0 1304 | 8.7 Bg Bg |—1.9| 62
316 | 74 | 362] 45025 22.8 1319 | 8.3 | Bg Bg Bg [—o0-4l 62
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36 P.A. bapras
1 2 3 4 5 6 7 l 8 ' 9 10 11 12
l m M
3171 50| 975! 45006 6hagmr | 429°41' | 8.8 | Bg Ao | Bg 07 3
318 | 74 {1126 45106 232 14 141 83 A2 Az | Az 1414 2
319 | 50 | 45176 24-1 29 24 | 8-8 Ay | A4 617 3
320 | 50 [ 45337 24-9 28 40| 8-8 Ao | Ao |—1'7[8 3
321 | 74 | 1911. 45430 25-0 15 45 | 8-1 | Bgp | B9 | Bog 416 2
322 | 50 {13830 25-0 30 28 1(9-1§) Ao Ao |—0'719 3
323 | 26 45349 255 44 55 86 | Bg | Bg 0°216 2
324 | 26 45370 25-6 | 45 47| 8-9 | Ao § Ao |—0'6]42
325 | 50 | 1125 45541 26-2 29 32 | 8.0 | Ao A2 Ao 0716 3
326 | 74 45672 26-3 13 41| 8-3 Bg ) Bg |—1-0162
327 | 74 45673 26-5 12 36 | 83 A2 [ A3 1515 2
328 | 74 45722 26-8 17 40 | 7°7 Az | A2 1'2)3 1
329 | 26 45621 271 46 20 | 9.0 Bg Ao |~0'7]6 2
330 | 26 45670 273 43 2t | 8.6 Ao | A1 |—0'414 2
331 | 26 45671 273 42 49 | 8-6 Ao | Ao {—o-'3]s 2
332 | 26 | 45781 281 45 46 | 92 Ao | Ao |—1:6]6 2
333 | SO | 479 45929 285 28 28 | 8-0 | Ao Ao | Ao 0'1]9 3
334 | 74 i 46019 28-6 15 28 | 7:6 | As | As 1614 2
335 | SO 11267 28-8 29 26 l(9-14) Bog Bog 01138 3
336 | 50 11295 46053 29-2 29 26 | 8-8 | B8 A B8 0'518 3
337 | 74 46121 292 15 10| 77 Ao | Ao 0916 2
338 | 26 45992 29-2 42 00 | 8-7 A3 | A3 |—10}f5 2
339 | $0 12154 46158 29-9 30 22 | 8.0 | Az A2 | A2 o'1ly 3
340 | 5O | 548, 46177 30:0 | 28 08 | 7-6 | Ajz Az | Az 0717 3
341 | 50| 556, 46218 302 2808 ¢ 8-5 | A8 As | A7 |=0"3]6 3
342 | SO 1359 L 30:3 | 20 43 ((3-36l) A As f—r1e1i6 3
343 | 50 | 46322 | 3081 2854|877 Ao | Ao ool42
344 | 50 12773 46399 | 31-3 1 3100} 8.5 | B§ | Ao | Bg }—o0-1)93
345 | SO 1412 3i-4 1 29 28 | (8:94)] Aj A3 | —1°0(73
346 | 5o ’ 46592 | 32:4 ¢ 3027 | 8.8 A B3 |—0'719 3
347 | 26 | 46512 | 2:4 | 42 39| 8.0 Ao | Ax 08|93
348 | 50 +31°1346  33-0, 31 52 | [8-6] Bg 05162
349 | 5071489 46746 ' 33-2 | 2946 8.6 | B8 | A Bog 02042
350 | 50 2837, 46763 | 33.3 0 3t 24| 7-8 1 A2 | A2 | A2 08162
! 351 ] 26 | 794 46674 | 33°31 44 46| 8-7 | Ao Ao | Ao |—o-5]5 2
352 | 50 12845 46841 l 33:7 1 3058] 8-1 A3 A3z Az 02|62
233 | 26 '1675‘; 46322 54-1 0 45 13| 8-8 | Ay A2 1 A4 | —o0-8(6 3
354 | SO ;2351 34°3 | 29 58 [(9-02) Ao Ao 0'7(4 2
355 | 26 46983 34-8 \ 42 04 | 8-6 Az | A2 |—0-3]63
356 | so 47255 35-8 | 3149 7-3 Ao | Ao 126 2
357 | 50 47256 35:8 1 2751 7.2 A2 | A2 0416 2
358 | 50 47291 36:0 ! 2948 | 8.2 By | Bg {—o0-2]62
359 | SO 47376 364 30 22 | 8.0 Ao | Ao 1:116 2
360 | 26 | 925 47290 36-5 44 55 | 9-2 | A2 A2 | A2 | —2-4]83
361 | so 47507 371 30 14 | 8-2 A2 | A1 |—1:2|6 2
362 | 26 12488 47411 371 46 25 | 9-2 | B8 Ao | Bg [{—0:9{5 2
263 | 26 18461| 47589 38-0 45 52 ¢+ 8.7 | A3 Ao | A3z 0-516 3
364 | 26 ‘ 3601 48156 40-5 43 44 | 9-0 | Ay As 0 A7 |—1-0,63
365 | 26 : 368 48173 40-6 | 4307 | 9-0 | By Ao | Ao |—o0-518 3
266 | 26 2611 48296 413 46 02 : 8.4 Bog Ao Ao c-1]9 3
367 | 26 26731 48658 43-1 4605 88 | B8 | Ao | B8 [—0-2{93
368 | 26 48748 434 42 05 ' 8.5 A2 | A2 |—1-4193
369 | 26 | 603 49401 46-8 1 43471 89 | A4 | Ao | Aq4 |—1-8193
370 | 26 11436 49331 476 44 07 | 80 | Al A2 | Az 0:8:6 2
371 | 26 49884 491 42 41 | 7-8 Ao | Ao [—1-5162
372 | 11 50521 53-0 59 15 | 7-8 Az | A2 1-2§ 2
373 | 1L 51467 568 6o 29 | 8-7 Az | Az | =064 2
374 | 1T} 727 51969 58-8 60 42 | 8-6 | Bg A2 | Ao 0-3(3 1
375 | 11| 7641 52793 7 019 6013 | 8:-6 | A3 Az | Az 0:916 2
376 | 11 +589983 03-3 57 58 | [8-1] A3 0:416 2
377 | 11 741 53227 03-6 58 36 | 8.6 Al Ao | A1 |=1-2]62.
378 | 11| 7951 53408 04-3 6022 | 8-9 | Al A2 | Al 6:0{6 2
379 | 11 +63°690 04-6 62 59 | [8-4] Ag }—o0-6]62
280 | 11 54775 09-3 58 03 1 8-9 A2 | Az 1:0'4 3.
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Kararor crexrtparnubix abcorrornnix seamumm 766 3Besp cmextpanbubx THOE B ¥ A... 37
1 2 3 ’ 4 5 6 7 8 9 10 11 12
381 | 75 55204 | 7hogmy | 4-12037' | y.g By | Bg 06/ 31
382 | 75 (1927 55623 11-4 16 39 | 8-3 | Ao Bog Bg 01| 62
383 | 75 | 1933 ’ 55675 11-6 1642 | 8.2 | A2 | A2 | A2 02| 62
384 | 751 566 | 55773 12-0 1406 8.3 | B8 Ao B8 o7l 6 2
385 | 75 l1961| 53802 12:2 16 46 | 8.4 | B8 Ao Ao 10| 6 2
386 | 75 56247 14+0 17 26 | 9.0 Ao | Ao l—o-2 31
387 | 75 1414 56538 15-1 15 50 | 8.2 | Bg Ao Bg o1 6 2
388 | 5y 56461 15-1 28 43| 8.7 Az Ar |—o0°3 52
389 1 s [ 56483 15+2 30 56 | 8.6 Ao Ao 02 62
390 | 75 21461 56868 16-§ 16 12 | 9-0 | B8 A B |—o2] 6 2
391 | 75 1485 56888 16-6 1517 [ 3-3 | A2 A2 A2 0-8‘.‘ 6 2
392 | 11 56512 16-8 62 14| 8.9 Ao | Ao |—o'71 6 2
393 | 51 56964 17:2 | * 28 11 | 7.6 : Az Az 1'1| 6 2
394 | 75| 811 s7109 17-§ 1419 ] 9.0 | B8 Ao B8 |—1'7| 52
395 | 73 57131 17-6 17 31| 8.5 Ao Bg 01| 62
396 | 75 l1s61] 357208 | 17-9 15 461 9.0 | BS Ao Bg 05 § 2
397 | 75 57269 18-2 13 11| 7.7 ‘A3 Az 12 6 3
398 | 75 {2221 37312 18-4 1605 8.3 | B8 | Ao | B9 |—o0-1 | 62
399 | 75 |2265| 57494 19-2 16 51| 8.4 ( B6 Bog ; B8 01| 52
400 | 75 | 892 | 357537 19-4 1403| 81 | Ao Ao | Ao 06| 6 2 '
401 | 75 1732! 57928 21-1 1516 | 8.4 | B8 Ao Ao 07 5 2
402 | 75 [ 965! 58003 21-4 14 35({ 9-4 | Bg Ao Bg |—o0-1] 62
403 | 75 11803 58296 | 22.7 15491 8.8 | B8 | Ao | Bg o~7“ 6 2
404 1 75 | 1055 | $8366 23-0 14 12 | 8.7 | Aj Az A2 I'1| 2 g
405 1 75 1 18281 358430 23-3 14 57| 8.1 | A2 Az | Az I 6 2
400 st 515 58408 23:9% 2923 9.0 | Bg | A2 | Ao | o-3] 53
407 | 1 i 58578 242 27 24 | 8.2 Az A2 0-6‘ 6 2
408 | 51 5481 58746 25:0 | 29311 7.4 | As | As | Ag 0:6; 8 4
409 | 75 | 58921 25-4 16 05| 9.4 Aj A3 0-8, 21
410 ¢ 75 59203 26-6 16 18 | 7.8 Az | A2 -1l 31
411 | 5115371 59266 27-2 31 38| 8.8 | By Ao Bg 0-2] 4 2
412 | g1 | 59372 27.7 30 41 | 8-5 Ao | Ao o'r| 83
413 | 51 | 59799 29-7 27 46 | 8.6 A2 A2 [—1-0| 6 2
414 1 51| 289 60180 31-3 28 32 | 7.7 | By Bg Bg | o0-2] 84
413 | 51| 302 60297 318 28 22| 7.8 | Bg Ao Bg 04112 4
416 | s | 313| 60383 32.2 2845 7.0 [ A3 | A3 A3 0-8) 6 2
417 | 27 | 422| 60615 33-9 44 44 | 8.2 | Bg Ao Bg 01| 6 2
418 | 51 l1703| 60800 34-3 31 44| 7:6 | Bg Bg Bg | —o0-4/11 4
419 | 27 11278 | 60933 35:4 | 4609 8.7 | Azp | Aj 0~7’ 62
420 | 27 61599 38.7 47 22| 8.0 Bg B8 —0-2’ 6 2
421 | 27 | 175] 61932 40-0 43 22| 8.6 | B8 Bg Bg 04! 62
422 | 27 62041 40-5 45 55 | 8.9 A2 A2 |[==0.4]| g 2
423 | 76 | 1535| 70373 8 19-3 1536 | 8:9 | Arp| A2 A2 0-8| 31
424 1 76 70570 20-4 17 03 | 8.6 Az Az 091 31
425 | 76 70594 20-5 15 27 | 8.4 A2 A2 1-31 6 2
426 | 76 | 1744| 71188 23.7 1452 8.5 | Aop| A2 | Ao 03| 31
427 | 76 ’1795 71429 25-1 15151 8.0 | A1p | A2 A2 1-2] 6 2
428 | 7 | 2290 71451 252 16 28 | 8.5 | A2p | Az | As 0-4] 52
429 | 76 | 71794 27-0 IS5 41| 8.2 Az Az 1.5 6 2
430 5 [ 154609 | 17 03-6 12 42 | 8.4 Az A2 08| 31
431 | 83 155980 12-0 17 08 | 7-9 Ao | Ao 0-8| 31
432 | 85 11385 156341 141 16 43| 7-5 | Aop | Ao | Ao 1-3] 31
433 | 85 | 1003 | 156483 14+9 1514 | 8-3 | Bg Ao Bg 0-5| 31
434 | 85 | 201 156497 15-0 13 22 | 8.0 | A2p | Az A2 1.3 31
435 | 37| 929 40-1 46 23 | (9-30)] Bg Ao | —r1-2| 31
436 | 37 +44°2761)  43-2 | 44 41 | [8-5) Ar | 0-2] 31
437 | 62 161727 44-0 28 12 | 8.7 Az Asg 04| 4 2
438 | 62 161884 44+9 28 06 | 8-1 Ao | Ao 1:0] 93
439 | 62 161959 45-3 28 57| 7.4 Ao Ao 1-0] 5 2
440 | 62 162247 46-9 29 09 | 9-1 Ao | Ao 0-8 62
441 | 37 162666 48-4 47 16 | 8.2 Az Ax 09! 31
442 | 37 | 119/ 162935 50-0 | 4342 | 9.1 | Azp | Az | A3 0:3] 31
443 | 62 162936 50-4 3201 | 7.0 Ao | Ar -4 31
444 | 62 | 523 163032 50:9 29 41 | 8.1 | A6 Ag A6 1-8j 3 4
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38 P.A bBapras
1 2 3 4 5 6 7 8 9 10 11 12
| ! m M
445 | 62 |1074| 163219 | 17h5179 | +30%23" | 75 | As | A3 | Ag 19 53
446 | 3 435 | 163417 52-5 44 10 | 8:6 | A2 Ao A2 |—o0'2| 31
447 | 62 163590 53-7 3228 | 7-2 Ao Ao 1°3] 5 2:
448 | 37 1 868 164331 56-9 45 45 | 8-8 | Aop | Ao Ao 0°31 31
449 | 62| 2471 164506 583 28 45 | 7-4 | B8 | A2 | Ao 13| 5 2
450 | 62 | 269 | 164632 58-9 28 32 ¢ 3-8 [ Ao A Ao 05| 52
451 1 62 165505 | 18 03-1 27 32| 7°9 Ao Ao 07112 4.
452 | 86 165849 05-2 14 53| 34 Ao Ao 02} 31
453 | 86 166143 06-5 12 27 | 7-9 Ao Ao 0'2] 62
454 | 861 3557| 166255 07-0 1400 7:8 | Ao Ao Ao 1'1| 62
455 | 86| 40| 166256 070 1328 8.4 | Ao | Ao | Bg |—o0-3}| 62
456 | 86 166561 08-4 12 40 | 3-5 A2 A1 |—o0'2( 32
457 | 86 166759 09-3 12 32 | 7-7 Ao | By |—r1-0| 62
438 | 86 166896 09:9 13 46 | B-1 Ao | By 02 62
459 | 86 168179 157 12 10 | 7-6 By By 06| 42
460 | 86 [2363 18.0 16 40 (8-86Y) Bg Bo 06 32
461 | 861 4353| 168796 18-8 13 46" 7-7 | By Ao Ao 1-2] 62
462 | 86 {1202 169005 19-8 14361 3-2 | Bop | Az Fo {—o0-5] 62
463 | 38 172084 34-6 44 24 | 86 | Ao Ao |—oyq] 62
464 | 38 172242 356 43 511 8-2 Az Az 021 62
g 465 | 33 172309 35+9 45 36 1 8.1 Fo A8 1-2| 4 2
466 | 38 1132 | 172714 381 15181 8.5 | BS ¥ JEN 0-3] 62
467 38 172944 39-3 0 4321 89 Az | Az 10} 62
468 | 38 (1178 173129 402 45 45 1 7.9 ¢ Bg Ao Bog 0-5{ 6 2
469 § 33 | 11831 173154 40-3 45 5Uj 8:0 | A3 Az Ag 0-2| 62
470 | 38 [1870| 173606 426 46 10, 8-5 i By Ao Ao 08 93
471 1 381 389 43°3 44 55 1(9-48), A3 Ay [ —1-9} 62
J72 | 38 11893 173814 437 46 04 1 79 | A2 Ao Al 0-9|10 4
173 1 38 l1930| 174019 44-9 46 35 | 7°9 Bo Ao Ao 0-61 62
474 | 63 30033211 47-9 | 30 14 | [8-4] A3 1l oS 2
475 1 63 + 3193376 43-0 31 17 [8-9f! Ax 100 31
476 | 63 174896 497 3003 | 83 A Ao 13 62
477 | 63 174960 500 31 54| 90 Ao Ao 0.7 7 2
478 | 63 174961 50-0 31 20 | 3-6 Bo Bog 0-5| 4 2
479 | 63 175083 50-5 29 28 | 8-1 Ao Al 0-71 62
480 | 38 11489 | 175201 50-7 45 10| 87 As Fo Ag 0-71 8 4
481 ] 63 +28°3112 507 28 49 1189} A1 09l 31
482 | 03 175333 51-7 29 35| 84 A By OTR S
483 | 63 43193410 54-2 31 17 | [8-3] A2 1-2) 62
484 | 38 12291 176022 546 46 26 | 3-0 | Bogp | kg Bop 0-5]12 4
485 163 176154 55-7 32 041 8.7 Ao | do 0-9| 62
456 | 63 +27°3193,  56-1 1 27 25 | [9-0] Bg 01! 62
487 | 38 l1094] 176390 56-5 44 5 -0 1 Az A3 A3 1-61 11 4
488 | 63 | 1764 57+4 | 30 46 (9-19Y) B9 Bo | o4l 52
489 | 38 176798 58-4 43 11| 7-2 A3 A3 0-1f 5 2
490 | 38 176843 58:6 1 45 32 | 87 Ao | Ao |—1-20 52
491 1 631 974 176970 59-5 29 13 | 8.2 | Ao | A3 | By o1l 62
492 | 63 | 1861 59°5 1 30 54 |(9-13Y)] A3 A3 1-3] 5 2
493 | 3 177152 59:9 | 44 18} 74 Bg | Bo o-s\ 42
494 | 63 | 1907 79 00-2 30 22 [(8-86Y) A2 Ag 1-41 4 2
495 | 03 |2734) 177279 00-8 31 20| 8-2 | Aj A3 As 0-71 42
496 | 63 | 264 01-0 28 20 | (8-72)] Bg Bo 0-6! 6 2
497 1 63 12797| 177647 024 31 77 | 8.2 | A2 Ao A2 141 52
498 | 63 +30%3439]  06-1 30 49 | [8-5] Ao 07| 62
499 | 87 178512 06-1 1301 70 B8 B8 -—0'2! 4 2
500 | 63 |1436| 178991 07-6 29 16 | 82 | B6 Ao Bo —x-8i 62
sor | 87 | 329 09-1 15 43 {(7-21Y)] Bg Bog 05! 42
502 | 87 | 366 179424 09-7 14 29 | 8-1 By Bog B3 |—o0.2 62
503 | 17 4| 130024 10-7 58 26 | 7.9 | Ao | Ao Ao o-1l 31
seq | 87| 931 130080 12-2 15 16 | 8-3 B8 Ao Bg 0-4i 6 2
505 | 17 180394 12-2 58 o1 | 83 Bg Bg —1-01 6 2
s06 | 87 | 4931 180243 12-9 1459 7-8 | Ao Ao Ao 1-33 5 2
so07 | 87 180398 13-5 1301 | 7:7 Bg Bg |—1-3( 62
so8 | 17 | 348| 180778 13-.7 | 5936 | 7.5 . Bg | A3 | Ar 0:61 93
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Karanor crexrtparbubix abcoAtoTnbix Beanunt 766 3sess cnextparbhbix THHOB B M A. 39
1 2 3 4 5 6 7 8 9 10 11 12
" M

s09 || 87 180686 | 19146 | +13%2' | 8-4 Ao | Ao 10| 21
s10 {| 87 [1026] 180715 147 1600 85 | By Bg B8 o'1| 62
sir | 87 j1083| 181120 16-3 15351 77 1 Bo Ao | Bog 02| 62
si2 || 17 | 415| 181675 17-2 59 44| 7:7 1 Ao | Ao | Ao 1'1| 93
s13 || 87 | 662 181411 17-5 14 36 | 8-5 | Ar Ao | Ao 0'4| 6 2
s14 || 87 181494 17-8 1403 | 7:6 Bg Bg 00| 52
sis || 87 | 713| 181801 19:0 1432| 7.7 | By Ao B8 07| 42
516 || 87 41393994 19-4 13 10 | [9-3] Ao 2| 62
s17 || 87 182275 21:0 14 36| 81 Az A3 o7| 62
518 || 87 182381 21-§ 15 54| 7-4 Az Ao o'1| 62
519 || 87 182382 21-5 14 45| 8-5 Az Az 1'ol 52
s20 || 87 182445 21-8 15 37 | 8-2 A2 Az o'7] 52
s2t || 17 | 714] 184903 32-3 59 17| 7:6 | Ao Ao Ao 1°0{ 93
522 || 17 |1287] 185081 33°2 6010 85 | Ag Az A4 |—o0'2] 31
523 1| 39 185658 36-6 45 46 | 8-1 Ag Ag 1-8] 63
524§ 39 185979 38-31 4205 83 A2 | Ar 041 93
525 || 39 186485 41:2 42 30 | 8.7 B3 B8 08 93
526 || 17 186672 415 60 26 | 6-6 Az A2 |—o0-1| 53
527 || 39 | 1786 136857 433 45 52 | 8-5 | Ao Ao Ao |[—o0'5] 93
528 || 39 186883 435 42 25 | 9-0 Ao Bg o's5| 83
529 | 39 | 215| 187091 446 | 4349 | 8-3 1 Ao | Ao | Ao | 09) 93
530 || 64 187180 45-4 31 19 | 8-1 Ao Ar 08! 52
531 || 39 | 1029| 187254 45+6 44 43 ] 9-0 | Ao Ao Ao 0:8] 93
532 64 187236 45+9 29 02 | 8-8 Ao Ao |—o0-3| 62
533 | 39 187547 47-0 1 4258 8.6 Az | Az -2} 83
534 | 39 187710 47°9 | 42 46| 8-6 Ao | By 04! 93
535 | 64 187711 481 42 47 | 8:6 Az Bg |~1:8| 93
536 | 64 187971 49-8 2909 | 8.7 Ao | At |—o0'8| 83
537 | 64 +28%3518  50-9 | 23 34 |[9-0] Bg |—1-7| 52
538 | 39 | 475| 188306 51:0 | 43 51| 8-2 | Bg | Bo | Bog 04l 93
539 | 64 188187 51-0 30 04 | 8-4 Az Ao |—r1-1| 83
s40 | 64 |2442] 188503 52+5 30351 835 | Ar A3 Ao |—3-1|12 4
541 | 64 | 822 188504 52°5 29 53| 82 | By Ag Bg |—o0-9(12 4
542 | 64 43193841 52-6 51 38 | [8:5] As 02| 42
543 | 64 188525 52+7 27 12 | 8-5 Ao Ao 0:71 21
s44 | 39 |2247| 138712 53:0 45 52 | 8.6 | B8 Ao Bg 04| 93
s4s | 64 | 876 188612 53-0 jo01 | 85 | B3 Ao B8 0-0{12 4
§46 | 64 | 952| 183754 53+7 29 23 | 7:9 | A2 A2 Az 05| 6 2
547 | 64 go| 133755 537 28 37| 8.0 | Ag As As 02| 84
548 | 64 | 102| 183820 540 29 05 | 8-6 | A7 As Ay 04| 63
549 | 64 ' 133| 138928 54-6 28 29 | 8-5 | Aa Ao Ao 0-8|10 4
550 | 64 188995 54+9 27 41 | 8.0 Ao | Ao 0-9|12 4
551 | 39 {2356 189298 55-8 45 42 | 90 | A2 Ao Al 04| 93
552 | 64 | 200 139213 559 28 44 | 71 Az Az As 1-5! 31
553 | 64 | 237| 189316 564 28 51| 8.0 | Ao Ao Ao |—o0:6| 62
554 | 39 +42°3545 56-7 | 42 15 | [3-6] Ao |—1-4| 93
555 | 64 |2980) 189597 57-8 30 48 | 8.0 | A1 Ao | Ao |—1:6] 31
556 | 39 | 721| 189727 s8:0f 4327 ! 8.5 | By | B9 | By 02| 63
557 | 64 | 379| 189843 59-1 2901 | 8.1 | By A2 Bg 00|12 4
558 | 39 190253 | 20 00:6 46 19 | 8.9 Ao Ao 1-2| 6 2
559 | 64 190256 o1-2 32 27 | 8.2 Ao | B9 [|—r1-1]| 93
560 | 64 |2704] 190431 01+9 3137, 8.2 | A2 Ao At |—o0-2|12 4
561 | 64 190447 01:9 27 23 | 8.7 Ao Ao o-0| 52
562 | 64 |3415] 190469 02-1 3100 | 8.5 | By Ao Bg |—o0:6| 62
563 | 64 190513 023 30 25 | 8.2 A3 A6 (—o0-9| 63
564 | 64 |1948]| 190552 025 2919 | 9-1 | By Ao Bg 00| 63
565 | 64 |3472| 190604 02-8 3037, 85 | By Ao Bg o1| 73
566 | 88 190592 029 17 42 | 7-9 Az A2 0-3] 62
s67 | 64 [4812] 190786 03:7 31 53 | 8.7 | A1 Ao Ar |—o0-1]| 93
568 | 64 |3647| 191027 04-8 3106 | 8.8 | A2 Az Az 02| 93
569 | 64 191126 05-3 32 11 | 9-I Az Al 00| 42
570 | 64 14946 191244 03-9 31 59 | 8.0 | Ao Ao Ao 10| 9 3
s71 | 88 | 13961 191048 05-9 15 55 | 7.5 1 dop | Bg Aop 0-2| 21
72 | 64 191279 06-1 28 07 | 8-2 A3z A3z 0-4| 6 2
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40 P. A. bapras
|
1 2 3 1 , 5 6 7 3 9 10 11 12
m } M

573 64‘ 191293 | 20k0672 | 4-27°%42' | 8.6 ‘ Ao |[ Ao 051 52
574 | 88! 191337 06-3 12 52 | 7-9 Bs . Bs 0-9{ 62
575 | 64 138051 191398 06-7 30 14 | 8-7 | Bo Ao | Ao o-7| 31
576 | 88 1569 191654 08-2 15 52 | 8.1 1 A3 Az | A3 1-31 52
s77 | 88§ 191706 08-5 16 03 | 79 Ao Bo 02 62
578 | 88 l2515| 191857 09-2 1700 | 84 | Ao A2 Ao |—o0-9| 6 2
579 | 88 ‘1684 191930 09-3 15 12 | 8-0 | Bj 35 Bs 0-4) 6 2
sdo | 88| 807 192003 099 14 35 | 8:3 | Bo Ao Bg 0-51 52
581 | 88 2644 192387 11-8 16 41 | 8.2 | By Ao Ao [ =03 6 2
582 | 88 l2721| 192643 15-1 16 13 | 8-9 | B8 A2 B |—o-5} 62
583 | 88 13897 | 102086 133 15 17 | 85 © B6 Az B6 ' o.5] 62
584 | 88 102937 14-7 18 12 | 7-7 | do | A1 07| 52
§85 | 88 [ 1177 193141 15-9 1301 0 85 | B3 Ao | Bg ' o1 52
586 | 88 193161 160 18 10 1 7.8 Ao . Ao 1 0.7 52
587 | 88 4071 193351 17:0 {1345 | 8:3 | Bg | Ao | Ao | 1.3 62
$88 | 88\ 437| 193775 1931 1350 85 Bo | Bo By |06 62
589 | 88 | 1365] 193913 20-0 14 45 1 8-5 1 By Ao B8 —o0-3] 31
590 | 88 30751 194037 206 16 19 | 8.5 Al Ao Ao I 1.5 62
S91 | 40 196394 337 {5 06 1 8.3 - Ay | Az | oag] g
S92 | 40 196832 3635 10 42 1 8.1 Bo | By [—0-4| 02
593 | 40 | 197101 38:3 44 35 1 8.2 Ao Ao ' o7 02
594 | 40 12287 197167 286 4522 80 Ao | Ao | Ao —r1-4| 62
S95 1 40 | 4271 197291 | 39-4 44 09 | 3-2 ' Ax Ao At | 1ol 52
596 | 40 | 18] 197374 ¢ 399 | 43381 85 | Bs | Ao [ Bg . o021 42
s97 | 40 1973751 39°9 0 4315 7°9 Qo | do | 1al6a
598 | 4o, 197350 | 41-1 42 59 | 83 A A | o0 G2
599 | 4o 198182 | 45-2 46 55 1 79 Ao Ao I o130 62
600 | 4o | 198264 | 435-8 0 4304 1 3.7 Ay A3 0 13" 352
601 40 ; 198480 47-3 42 45 0 743 Bs  BS ‘—OI, 31
602 | 40 | 198915 50-2 46 310 73 By By |—o0-6 31
603 | 03 | 199042 515 30 45, 7-8 By : By —o0-7l 52
604 | 40 | 869 199138 S1-8 ¢ 4459 1 8.3 | Ao Ao ' Ao , 13 62
605 | 05 | 109102 S1-9 29 18 70 Bo By = o.4i12 4
606 | 63 ! 199113 52:0 ‘ 31 06 ; 9:0 AP By —o0-31124
607 | 4o i 933 199312 ! 53:0 . 44 36 8.5 | Bo By By 00, 62
608 { 03 | . 199291 | §3°3 7 29 34 9-1I ' Az Ao j—2-3112 4
609 | 40 | 965| 199416 33-6 4505 85 | Ao | A2 . Ar | 1~z|’ 42
610 | 65 12233 199358 3.7 0 31§81 7.8 | Ar Az | A2 I-4'11 4
611 | 65 199418 5401 28 22 1 8- Ao Ao 071 93
612 | 65 | 574 543 30 07 (8-62) BS | Bo 0-5'11 4
613 | 63 12263] 199515 54-7 30231 86 | Ar Az A1 l—o-3 | 12 4
614 | 40 199662 55+2 47 22| 8-1 Ao 1 Ao 1.3, 62
615 | 40 | 386 56-0 43 59 | (8-47)] Az I Az 0-4i 21
616 | 65 1 680 199774 56-3 1 209238 8-1 Ao 1 Ao Ao -1 12 4
617 | 40 199890 $6.5 | 4724 72 COBS B 0.8 6 2
618 | 65 | 24651 200331 590! 3202 8.8 | By | Ao Bo 0.1 12 4
619 | 63 200390 | 21 00-2 30 19, 7-8 i Az Az 1-6;12 4
620 | 40 200478 00-3 46 48 | -7 Ao 1A 1-.31 62
621 | 63 200468 00-6 28 06 | 7.7 [ A2 | Az 14 12 4
622 | 65 [2502] 200479 00-7 3116 86 | Ao ¢ Ao | Ao |—o-1l12 4
623 | 89 200598 01-6 ! 1412} 7.9 | A2 | Aa 1-6: 62
624 | 65 200743 023 28 07| 83 A2 1 Ar |—o-4:10 4
625 5 | 2617 03-6 1 31 22 | (8-67)| Az | | Ao | —2-4112 4
626 | 65 [ 1920 03-7 1 30 36 {(8-80) Ao | Ao |—o0-911 4
627 | 65 201036 of-1 | 28 13| 8.7 | Ao ! Ao |—r1-9! 93
628 | 65 | 2023 05-4 30 28 | (8-81)| Aj Ay |—o0-1;10 4
629 | G5 j2701| 201360 06-1 3155 87 1 Ao | Ao | Ao 06| 63
630 | 65 | 2095 071 30 17 | (0-15)] A2 A2 o-1!1 73
631 [ 65 [2156| 201779 08-8 302t | 8.7 | A2 ¢ A Az 0-2! 83
632 | 65 +30°4349 09-1 30 0o | [9-0] By [—1.0/ 93
633 | 89 201979 10-3 17 57 | 8-5 Ao Ao 10l 22
634 { 65 202033 10-4 31 49| 8.2 Bg B9 |—o0.9 02
635 } 89 | 1693{ 202303 12-1 1728 | 7.9 | Ao | Az Az 1-4{ 6 2
636 | 89 202350 12-4 17 37| 8-3 ] Az | A3 —o~2/:‘ 42
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Kararor CHEKTPAAbHBIX a6COAIOTHBIX BeAuuHH 766 3Be3j CmeKTpaAbHbIx THioB B u A... 41
|
1 2| 3 4 5 6 7 8 , 9 10 11 12
m ! M
637 | 89 202446 | 2th137m1 | +17%7' | 8- ' A2 A2 0-8] 42
638 | 89 | 670| 202479 1343 1508 | 8.5 | Ay Az Ay 1-6| 6 2
639 | 89 |1169| 202531 13-7 15 53 | 87 | Aj A2 Az 0-9| 62
640 | 89 | 252| 202602 14-2 13 36 | 8.3 | B8 Bo Bg 06| 62
641 | 89 202782 15-5 14 20 | 8-1 Az Ay 1-81 6 2
642 | 89 | 753| 202937 16-4 1502 | 8.5 | B8 | A3 Az 14| 52
*643 | 18 | 362| 203300 17.7 58 59 | 8-5 | Az2p | A2 A2 09| 62
644 | 18 | 994! 203550 19-1 6029 | 8.3 | By Ao Ao 01| 21
645 | 18 | 1731 25-0 | 60 55 ! (8-70). By Ao |—1.7] 5 2
646 | (8 | 1805 28-5 61 05 | (8-835)) B8 B8 0:-8( 62
647 | 18 205396 314 ’ 58 00 | 8.1 f Ao | Ao |—1-2] 31
648 | 18 206076 35°9 1 6025 ! 81 | Bop | A2 | As 0-8| 31
649 | 41 206098 366 f 46 04 | 8.2 J Az Az 0.0/ 33
650 | 41 206329 3821 4603 8.7 | Ao Ao 04! 62
651 | 18 2056 | 206508 . 388 60 50 | 8.3 | Asp | Aj A3 07 52
652 | 41 206732 | 409 ' 44 36 | 8.6 A3z Ar |—2.0] 83
653 | 18 206923 | 417 1 6120 7-9 | Ao Ao 0-2( 31
654 | 41 | 2356 42:2 1 46 36 (8-45) Ag A3 |—1-8) 62
655 ' 41 | 5081 207030 431 f 44 531 8-7 | Ao Az Al |~o0-3| 5 2
656 | 41 207331 451 J 43 05 | 8.1 Ao Al 0-0| 6 2
657 | 66 207353 454 | 28747 | 8:5 Az | Az 1.0/ 31
658 | 66 207370 45+5 | 31 18 l 8.1 B8 B8 |—2.3{ 31
659 | 41 79| 207431 457 | 3461 7:6 | Ao Ao | Ao 0-6] 62
660 | 66 207593 | 47-2 | 30 31 f[ 8-4 | Ao | Ao [—0-8! 31
661 | 41 | 117 4731 44 10 | (8-97) Aj Az | o1 42
662 | 66 207674 47-8 | 29 33 ! 8.2 | ] Ao Ao [ ~0-8 4 2
663 ‘ 66 | 207805 48-8 1 3225 | 8.3 i Ao Ao |=-o0-2]| 83
664 | 41 | 2613 207886 49-1 46 57| 8.6 | A2 f As Az | — .1' 6 2
665 | 41 |2636| 207952 497 i 46 55| 7-8 | A | Ao Ar |—2-0! 62
666 f 41 1775 | 207953 4971 45581 8.2 | A2 | Bg | Ar [—1.9]| 42
667 | 66 { 207946 499 29 58 | 8.4 i Bo Bg |—1-1| 5 2
668 ] 41 118951 208310 52-4 4519 | 8.5 | B9 | Ao Bg |~o0-1]| 62
669 | 66 208312 52-6 J 32 27 | 7-6 Ao | Az 0-8{10 4
670 | 41 208513 | $3:6 1 4443 7-8 Bo Bg 0-2| 52
671 | 41 , 208608 5431 47 14| 8.6 A2 £H2 | =031 42
672 | 41 12028 546 1 45 55 1 (8-62) Bg | Bg |—o0-2| 83
673 | 41 J 208699 55:0 42 23 | 7+7 Ao Ao |—o0-2' 42
674 | 66 92 208716 55-3 28 32| 7.9 | By Ao Bg 0-5] 93
675 | 41 ‘ 208797 55-6 47 11 | 7.8 Ao | Ax 0:2) 62
676 | 41 ! 208861 56-0 ) 42 55 | 7-6 Az Arx o-7{ 83
677 | 41 208878 56-1 1 4300 7.4 Bg Bg |—o0.4] 6 2
678 | 41 l1139 208940 56-6 44 27 | 8.1 | Ao Fo Az |—o0-3]12 4
679 | 66 208941 56-8 3213 7-8 Bg Bg |—0.8]12 4
680 | 41 1195 209113 57-9 44 44 | 8.1 | Ao Az Ao |—o0'7'12 4
681 | 41 209123 58.0 42 20 | 7.5 A2 | A2 |—0.6] 6 2
682 [ 41 |1202| 209147 58-1 44 18 | 7.7 | Ao A2 Ar |—o-1i12 4
683 | 66 | 1983 209203 587 3117 7.5 | Ao Ao Ao 11| 42
684 | 41 209246 58.8 43 23| 7-6 As A6 |—~0-2| 63
685 | 41 |2972 58-8 46 51 [ (8-835) A2 A2 |—1-4] 73
686 | 41 |1243 209309 593 44 26 | 8.2 | Bg Ao Bg 0-6| 6 2
637 | 41 | 3006 59:7 | 46 32 |(9-02)] Bg By [—o0:5] 3 2
688 | 66 |1444| 209440 | 22 co-§ 30 31 | 8.2 | Az Az Az 0-7|11 4
689 | 41 209469 00-7 42 34 | 7-1 Bg B9 |—o0-2] 31
690 | 41 12289| 209482 00-7 45 58 | 8.7 | By A Bg |—o0-1]| 62
691 | 66 |1461| 209516 O1-1 30 44 | 8-2 | B8 Ao Bg o5 93
692 | 41 | 3051 o1-2 46 31 | (8.71)| Bg Bg |—o-7| 42
693 | 41 |1322| 209570 or-3 44 25 | 8.7 | Bg Ao Bg 0-3| 62
694 | 41 ! 3072 209638 o1-8 46 20 | 8.1 A3 Az A3 |—1-7011 4
695 | 41 | 209664 02-0 45 o1 | 8.6 A Ao |—2-4{ 8 3
696 | 41 209737 02-3 45 10 | 8.8 Ao | Ao [—1-1] 73
697 | 41 209814 03-0 44 32 | 8.2 Ao Ar 051 93
698 | 66 210183 05-8 29 16 | 8.0 Ao | Ax I-Ol 9 3
699 | 41 210208 08:8 42 42 | 7-5 Bg Bg |—1-1] 31
700 | 42 | 977| 215646 438 45 21 | 8-9 { Bg Ao Bg |—o0.4{ 62
701 | 42 l1ors! 215856 45-3 45 571 8.0 | BB Bg B3 061 €2
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42 P.A.Bapras
1 2 % 3 ’ 4 i S l 6 | 7 I 8 ' 9 i 10 1z 12
. " A B M 6

02 2 2158096 | 2274576 | +4-47°33" | 77 o 9 V—0-1 2
;og 22 1048 215926 45-8 46 11} 8.0 | B8 Ao B3 02| 62
704 | 42 | s00| 216003 46-3 45 08 | 8.0 | B8 Ao B8 0:3| 62
=05 | 42 |[1103| 216107 47-2 45 38 ) 8-4 | Ao Ao Bg —o0-3| 62
706 | 42 96| 216108 472 43 35 | 8-0 | B8 Ao Bg 0-5] 62
707 1 42 | 535| 216158 479 45 09 1 8.2 | A8 A2 A2 0-4} 6 2
708 | 42 216439 50-0 47 18 | 8.5 Ao Ao [ 03| 32
709 | 42 | 152| 216450 501 44 01 | 8.0 | A4p | A2 Agp | 1-3 6 2
710 | 67 216562 51-1 3030 | 7°5 A2 Agq 14| 32
711 | 42 216630 51-6 48 18 } 8.0 A2 A2 1-.3| 21
712 1 42 | 653] 216661 51-8 44 17 ) 8-8 | B8 Bg B8 [—o0-6| 62
713 | 42 216634 52-0 43 16 | 7-8 Bs Bs ¢ o0-2] 62
14 | 07 216716 52+4 31 12 4 7-4 Ao Ao 1-2| 21
715 b 42 | 1294 216784 s2.9{ 4519 ) 3.2 | A3z Az Az 09 62
716 | 42 |1296] 216797 33-0 46 06 | 7-8 | B8 Ao Bg 0-8| 62
717 1 42 21681¢ 53-2 43 01 | 8.1 A2 B; |—o0-6| 62
718 1 42 216831 33+ 43 181 7-7 | Bs Bs I1—1-4] 52
719 | 42 2106915 S4-1 42 44 | 80 Ao Ao l o-0f 61
720 | 42 217129 555 47 st | 8.1 | A2 Ao b—o-7| 33
721 ) 42 217262 56-6 46 05 | 3.0 @ B6 Ao B6 | —o-1| 62
722 | 42 | 1002 | 217713 59-7 46 3 §vo ! B8 Az B8 i—-o0-3| 31
723 1 67 | 610| 217888 | 23 01-2 30 48| 8.1 | A2 Ao Az , 09| § 2
724 U 42 -1 4693928 .1l 47 151 [8-0) 1 Ao | o0-2f 21
725 | 42 218299 04-1 44 11| 7-8 Ao Al 14, 31
26 | 42 218417 051 307 78 Ao Al 1-4] 31
27 19 218439 05-1 60 34 | 76 Az Ay 1-8] 62
a8 | 67 | 382| 218428 05-2 29 47 | 702 | do | Bo Bog 0-5115 %
729 ! 67 | 7051 218472 05-5 3t 18] 7.3 A4 Az A4 20| §3
730 | 67 | 115] 218538 06-0 28 55 7-5 | Ao A2 A3 16|12 4
31| 19| 218724 073 61 23 | 8.4 A Ao 0-9| 62
7a2 | 19 219288 I1-7 57 24 { 8.0 Ao | Ao 0-4] 62
733 1 19} 980 157 60 24 |(8.49) Ao A 1-2f 42
734 | 19 219855 16-2 57 54| 8-0 Ao Ao 0-3| 62
735 191 490l 220016 7.5 <9 21 | 8.0 Ao Bo Bo —1.0t 83
736 | 10| 657| 220760 23-4 59 23 } 8.1 | Ao A A0 1—0-2} 42
737 | 19 ;1894 221037 257 61 38t 7-9 Ao Ao Ao ! o0.2] 93
738 | 19 11316 221038 237 61 11 | 7-9 | Ao Aj Az 0:31 73
739 1 19 {1345 | 221143 26-3 6109 | 8-3 | Ao Az Al 0-8| 8 3
a0 b o19 | T 221335 283 807 82 Az A2 041 83
741 | 19 227334 28-3 62 or | B-1 Ao Bg | —0:8] 93
742 | 19 | 224 221836 | 33-0 58 38 1 8.4 A.r? %o A.\(,) 05| 93
743 | 19 [ISI4) 221935 3304 60 37 | 8.4 | B8 } By | B8 )—1-31 93
744 ° 19 221990 339 62 09 | 9-2 l Ao Ao |—0:8] 6 2
745 l 43 222517 38.6 44 ©7 | 89 i Ao Ao 13| 62
746 1 43 222705 40-3 17 091 83 I Ao | A c-6) 5 2
747 1 43 222729 405 12 58 | 8-4 A3 A3 -3 4 2
743 | a3 222749 40-6 44 08} 8-6 Ao Ao 1-2] 62
749 | 43 222763 407 46 45 | 8-6 Az A2 1-1| 32
730 1 4310 222796 41-0 44 47 | 8-9 Ao A1 10 4 2
751 1 43 2228.11 414 45 40 { 8-9 Ao Bg ~0-2| 6 2
732 1 43 223137 44-4 43 24 | 8-3 Ao ;\? 04| 3 2
753 | 43| 6ool 223300 459 43 10| 8.3 | B6 | Ao B8 0-1| 6 2
784 | 43 11199| 223459 471 46 02 | 86 | A3 Ag Aj o-7| 6 2
735 1 43 223570 48-0 43 09 | 7:6 Ao Ao 1.2y 62
756 | 43 +45°4343 48-1 46 25y [9-0] Az |—o0-2| 21
757 1 43 223660 48-9 47 29 | 7-6 Bo B8 0-5| 11
758 K 223892 50-8 45 o1 | 8-0 Ao B8 0-5] 6 2
739 | 43| 203| 223901 50-9 4323 | 81 1 A3 | A3 | Az j—o2l 062
60 ¢ 43| 756] 223981 51-6 44 36| 7-8 Bg Bog o-5| 6 2
761 4 43 224167 53-1 4301 ) 7-8 A2 Al 10| 62
762 1 43| 1424 224258 53-8 45 48 { 8-0 | A3 Az Az 1-4] 6 2
703 ¢ 43 224292 54-0 42 15 | 8-6 Ao Ao 0-6| 6 2
764 i 43 | 1455 54-8 46 14 { (8-92)] A3 A3 o-c| 62
765 © 43| 1997 224872 8.8 46 271 8-2 | By Az By 0.5} 62
766 43 224969 5961 47191 7-8 Az Az 09} 62

ﬂm;apr,, 1956 r.
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CATALOGUE OF ABSOLUTE SPECTRAL MAGNITUDES OF
766 B AND A STARS IN 44 KAPTEYN AREAS SITUATED
ALONG THE GALACTIC BELT (|B| < 30°)

R. A. BARTAYA

(Summary)

In the 1948—1955 gsystematic determinations of absolute spectral mag-

nitudes of B and A4 stars were performed at the Abastumani astrophysical
observatory [, 2].

The present paper gives these magnitudes for 766 stars of mentioned

types in 44 Rapteyn Areas (table I) situated along the galactic belt: b < +30°
(table 1II).

The observational material was secured using 15.°5 objective prism
mounted on 20 ¢cm camera of the Abastumani 40 em refractor. Linear di-

spersion of the obtained spectrum is 115 K/mm near Hs.

Total absorptions in Balmer hydrogen lines (Hy, Ha, He) served as
absolute magnitude criterium.

Measurements were made with wide slit in microphotometer that cut

o
out a band 18 A wide in average from the measured region.

We exclude the effect of the Balmer lines intensity dependence upon
the spectral type [1].

Stars with known trigonometric and spectral parallaxes have served
as standard stars to draw the reduction curves.

The probable error of the absolute value determination is p= =+ 0."10.

January, 19356.

.

Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1

Sanitized Copy.Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1



Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1

030L01TEBOL  SLALMBOBOSTL)  MLILISGM&LNN LB00WIGI6N Ne 22, 1958
BIO/VIETEHb ABACTYMAHCKOM ACTPO®HU3HYECKOHU OBCEPBATOPHU N 23, 1958 .

G R K 6030 425 3360000 354432330k
6394GLHTN SJLMXISVLN LORORIIBAL SOGITMBN

6. JOLO6RVII

fobodgdothyg 659bmo Fobdmagegqbl L39dAdnE WBLernEnb Lopopgos o
33bLobghgdol 3oabdggdol, 6m3gro Eofygdvymo oym 1947—1948 5., oo~
amh; bogogmo Lodmdom sdobowmdbol bBbmgoboymb ®mdlgbgotmbosdo 150.5-
bo bamdogjdogm 3bobdoo dopgduemo goblyzmogo U39d&gdob Loggrdzgmby [1].
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159 | 23 23026 20-1| 4302 8- 9 §~ 8 K2 33 150] 20 4
110 ! 23 | 1245 23140 41-2| 4553] 8-12!| 8- 4 IKod 3-8 276{20 5
111 | 23 | 2035 23426 43-5| 46 28] 8-53 27;' $ |Kad: 2-8 | 222{20 g
112 | 2 229 23653 45-2)| 4331] 8-88 s 4 G8g: I-1 133 16
113 | 23 | 2234 24241 49-9| 46 45| 8-29 1 S+ o [Kod 2-§ 144 1% g
114 | 23 | 1663 24310 50-5| 4521 | 8-53 | 7-92 |Kog -8 | 141
115 | 48 26766 | 4 12-4| 2948 8-26 | 7-26 Kd 1-2; 150 4 1
116 | 48 27259 16-7, 30471 9* © % 8 Ks 2.87?, 647 g 1
117 | 48 27349 17-4{ 3152 7°53 8~35 Ks 3~69| 202 16 4
118 | 48 967 27481 18.7| 3131] 9-60 - o [Kid 3 o?? 42 i :
119 | 48 27596 19-7| 3222| 8:64 | 7-46 |Ks 13| 2 g 12 3
120 | 48 | 1045+ | 27922 22-5| 3203] 9-30| 8- 4 Gspd 4872 5861 31
121 | 48 | 1053 27971 23-4| 3121 6-33§| 5-33 {Kog: 0-1 343 lé 3
122 | 24 28416 27-4| 4430 8-12 | 7-12 1Ko 3-0 17116 4
123 | 48 28447 27-2| 28.2] 7-42 | 6-64 IGs 4-7 1 368 10 3
122 | 48 838 28853 31-0| 3106 9-61')8- 4 GSg —0.371 304 41
25 | 24 426 337 4443} 940 Kog —1-3 444 7 2
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G ©s K ¢odob 425 33bmagra gobbygmagol Ligidh e RBlomndnbo boporggdeb... 61
1| 2 3 4 5 6 7 i 8 ; 9 10 11 ‘ 12
h m m m ‘ M l
2920 34-4| 46°08| 7-76 | 7-12 G7g: 0-7 '+0.086| 16 4
33 zi 1% 23232 * 31-7 4202{ 8:25 | 7-25 Ko 43| 106{12 3
128 | 24 29297 35-4| 4209 8-01 | 7-01 Ko 1-6 140412 3
129 | 24 29587 38-1| 4203] 7-85 | 7-29 Go 3-9 279 23
130 | 24 29951 41-7| 4724|810 | 7-32 G5 2:6 | 11316 4
131 | 24 30075 42-9| 4701| 9- 4 18- 6 Gs 0-4? 223 21
132 | 24 | 218 30210 4%'9 4322 ;‘gg: g'xg gc?)g:: jg ;%2 16;,
1 2 2 300649 46-01] 435 «30! . .
Igi 21 33; 30736 48-7) 4551 | 714!} 6:69 gsg- 56 564 ?54
135 | 24 | 349 30854 49-7| 4345 373 | 8- 4 ,Ks 5:2 314} 83
136 | 25 35476 | 52361 4358 8-48 | 7-48 Ko 18 170116 4
137 | 25 35573 24-2) 4408| 8- 917- 8 K2 1-0 166| 12 3
138 | 25 35585 24-3| 4453|872 | 7-72 Ko 20 | 242123
139 | 25 35761 2551 4215 7°54 6-76 Gs 27 17716 4
140 | 25 19 36641 31-7| 4314 8-13!| 7-34 G3g 0-4| 06 16 4
141 | 23 36927 33-61 46481 9 0| 8- 0 Ko 2.4 1 g ;2 3
142 | 25 57 36928 33-6| 4336] 9-21 | 8- 2 G8g: 1s | 116116 4
143 1 25 | S04 36973 33-8| 4434 8-15!] 7-34 Gsg 0-4% 194 ;84
144 | 25 37184 35-2| 4149 8-05 | 6-87 Ks 41 270| 8 2
145 | 25 | 991 37199 35-4 | 4523| 8-s6![ 8-12 Gsd 38| 175|123
146 1 25 | 124 37338 36-5| 4318 8-43'| 7.2 ng 08| 173 16 4
147 | 25 | 198 37937 40-61 4333} 8-46 | 7-70 Ksd: 15 197| 16 4
14§ 25 38358 43-7 4232 7-41 | 6-41 Ko 19 ‘;’;Z ,2 3
149 | 25 | 1380+ | 38449 44-5) 4642 8- 1 l 7-10 G8g —o-1 | o8 116 4
150 | 50 43624 | 6 15-2| 2713} 772 6-72 Ko i— .4.)1 189 41
151 | 50 1 44316 19-3] 2856 8-84 y 7- 7 G3g —0:57  272| 41
152 } s0 | 937 22-31 2937 932 | Gsg: 1-62) 117] 41
153 | 50 | 1043 45207 24-3| 2941} 8-49!] 8- 0 Gsd: 47| 303
154 | 50 | 1843 45237 24-3 | 3042 8-33!1 6-89 Kog 0-a | 334) 82
155 | so | 1067 45336 24-8| 2918 9-12!| 7- 6 Kag 442 268) 4
156 | 5o | 1338 46159 29-9| 2927 | 8-38 1 8- 2 Kog 237 13 ‘é‘
157 | 50| 734+ | 46277 30+6 | 2802 8-86 {7- 8 G3g —0-1 ”57; 2
158 | 50 | 2795 46464 | 31-6{ 3130 8-11 711 G8g | o9 | 138123
159 | 26 79 46493 32-3( 43461 7811} 7-10 Gsg: | 0-2§) 093 Igg
160 { 26 78 46494 32:3| 43191 9-18 | 8- 8 Gsg: | 3s ~ 252 8 2
161 | so | 2820 46657 32-7| 3132 8:84 | 7-22 K8g: \ 32| 559 82
162 | 50 46780 34-4| 27201 7-45 9‘59 Go ‘ s.5r 271 g,
163 | so | 2831 47101 35-11 3116 9:13 b 1 Grg 2.4 2;;2 2
163 | 26 47174 358142331 5-87 1 5:09 Gs | o4 086 12
165 | 26 916 47270 36-3 1 4402 7-63! 6.5t Gﬂg:" —o0-8 o67|12
166 § 26 1 929 47333 30:0| 44231 7°77!| 6-82 Gsgr  —o-s | o951z
167 | 26 | 1065 47914 59:4| 4436] 6-79!) 517 Ksg:  —1.01 20212
168 | 26 | 1142 48270 A1-1| 4435 7-8811 6 8o (,Sg |—0-9 117| 12 ;
169 gGem | 48329 41-4| 25121 3:96 | 3-18 G3 —2:3| o27)202
170 | 26 | 1184 48410 4171 4419 7-88t| 7- 8 God: L 42| 178] 82
117I 26 | 1227 48660 43-0] 4426 E_"‘)‘ § 6 G8g 1 0-1:' 17| 41
172 | 26 | 469 48682 3-10 4339 5°94 | 5-34 Gud g 3-%| 3630 5 2
173 | 26 | 2178 49271 461 4346] 9-07 1 8- 9 Gud | 28 170 8 2
174 | 26 | 2730 49288 46-2| 46 141 8-30 730 G8g |03 095 b%
Ji/'% 26 49520 47-3| 4153 6-04 | 5-04 Ko 244 242 IéI; 3
176 | 26 | 2770+ | 49633 47-9| 4635 7-6911 7-56 Kog 19 223 83
177 | 26 50103 50-2| 4617| 9+ 2| 8- 2 Ko 331 213 2
178 ! 26 50384 51-5| 4554 7-48 | 6-43 Ko L2047 270) 41
179 | 26 50763 53-2| 4649 7-03 | 6-05 Ko 1~6:\ 233\ 4 1
180 | 5I 6629 |7 16-2| 2916 9- © 8. 0 Ko 2-1 232) & 2
181 | 51| 838+ | 57382 19-2| 3023 9:06 | 8 1 Gs 2-07 ;;og ;1
182 | 51| 849 s7a70 | 19-5 2957 8-64 1 7-96 Gg 03| obl 82
183 | 51 57791 20-9( 2754|901 7-9 I§2 34 24 %
184 1 g1 | 1442-F | 58382 2351 3144 8-31} 715 G3 24 11?7 12 3
185 | 51 58683 24-81 27241 9- 11 8- 1 Ko 40| 238 82
186 | 51 58808 25-7| 2739 7-62 | 6-62 Ko 16 14412 3
187 | st 1914 | 59148 26-8| 2801 | €-:0931 5.09 Ko —o-xr\ 2421 8 2
188 | s1 607 59268 | 27-3 29 18 8-45! 8. 0 ({gg —0-5 364 8 2
189 | 51 | 1189 9047 | 30-4| 3045 8-58!} 746 Gsg: 3.9\ 224/ 12 3
190 | 51 ] 296 60233 51-6| 28 58] 8:07 © 7. 7 Kog: 37 1370 8 2
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62 B.Jo@oSQodg
i ; |
1| 2 3 4 t 5 6 | 7 | 8 9 I 10 1 ‘ 12
Cohom mo{om M '

191 | ST | 1653 60318 | 7 32-0] 31%5" A543 5-34 (Ko 0:27 :0.315 12 3
192 | 51 60322 | 33-0f 2701 5-40{ 4-22 |K5s 3672 495l 41
193 uCne 67228 | 8 3-8 2144 3-94 | 5-38 |G2* 3-1 158] 8 2
194 ) 52 | 957 70627 |  21-0f 3130] 8:33'; 7-48 |Kog 1.9 191/ 12 3
195 | 52 52 71008 23-1{ 2849, 8-45'j 7- 8 |Kog: 1-2 356{ 12 3
196 | 52 57+ 71093 23-4} 2806 6-90§; 5-83 |Kad —o0-3 24712 3
197 oUMa 71369 26-1| 6054! 4-03 | 3-47 |Gs* 0-7 061{ 16 2
198 | 52 | 448 72146 29-3| 29 30| 8-02!f 7-06 1G8d 2:0 144112 3
199 | 52 | 534 72907 33-4] 28341 8-66 | 8- 1 [G8d I-1 229] 12 3
200 | 52 | 237 73080 34-41 2830 7-14!] 6-72 (Gsd 1-4 092] 12 3
201 | 52 I 73139 55-0 3226(8- 91! 8- 1|Gs 3-2 194/ 12 3
202 | 52 73192 35-1] 3300] 7-09 | 6-09 |Ko 2-2 195/ 12 3
203 | 52 | 1235 73279 35:6] 3054 8-67 1 7-65 |Kag 0-3 | 2:i0[123
204 | 52 73427 | 36-4| 32453 8-05 } 6-87 [Ks 301 152012 3
205 | 52 73508 | 37-0] 3256] 7-87 | 6-37 |Ko 2-0 213/ 12 3
206 | 52 | 1269 73572 1 37°1|31153) 945 | 8- 1 |Gyg 2-2 | 177(12 3
207 | 30 | 467 91603 10 32:5! 4555 7:92! 7-23 |Kog: 0:9 1841 11 3
208 | 30 91840 | 342 4649|881 7- 8 [Ko 2-1 11712 3
209 | 30 | 368 93013 42-41 45151 8-94' 8- 1 [Kod 3-27]  238] 41
210 | 30 68 93271 44-0] 43191 8-57!1 7.45 |Kad 1-6 282 12 3
211 | 30 | 398 93471 45°3| 4505 877 | 7- 8 {Kag —0-7 1 193 82
212 | 30 31 03663 | 46-6] 43201 8-72 | 7- 8 |G8g: . 212 8 2
213 | 30 93915 | 48~3_J 4704( 8- 617-8|Gs J 3-8 1 240]12 3
214 | 30 | 438 94119 | 49-6,’ 4534 8-82!) 8- 1 |[Ka2g: | 3.0P7 422 4 1
215 pUMa 96833 11 6-81 4446 4-15{ 3-15 |K2” —0-2 051/ 16 4
216 s6UMa 96839 | 20-1‘ 43464 5-84 | 5-06 [(G7) 0-6 039, 4 1
217 BS44s52 | 100470 | 31-3] 3706| 7-33 | 6-33 [Ko [ 18] 54 41
213 61UMa | 101501 | 38-2! 3429 6-24 | 5-46 |Gi8* i 46 175{12 3
239 8Crv 109379 [12 31-6| 2309 3-62 | 2-84 |Gs” —0-I 09924 6
220 BUMi 131873 | s6-2( 74221 3-42 | 2-24 [Ws* D06l 305 82
221 Boo 133208 |15 o-x! 4035; 4-41 | 3.03 |Gg* . 0-4 101{12 3
222 Ser 141004 | 44-01 730! 498 | 4-42 |G2’ i 40 175 8 2
223 nHer 150997 116 41-2 39 1 4-61 [ 3-61 |Gs* [ 8 1917 8 2
224 Her 156283 117 13-3, 3651§ 454 | 3-36 {K3" ‘—o0-5 061|112 3
225 | 16 | §22 156047 | 15-9° 6043 7-33'] var |hod: i o057 160 16 4
220 | 16 | 813 158147 | 23-1; 61 3f 8-27! 7-21 fiNog: i 0-5 196(12 3
227 | 16 | 327 158569 . 25-71 59 2] 8-91 | 8- 4 |GSg —o0-5 227112 3
228 1 16 | 360 159023 230, 59 5! 815 | 8- 2 [Gad: C46 248 7 2
229 8Dre 159187 29-4: 5221 355 | 2-99 lieG2) 38 471116 4
230 [ 16 | 380 159266 ¢ 20-4 . 5944 8:97!| 6. 4 I33g i 06 331011 3
231 | 16 159330 | 30-1) 5755 7°57 | 6-30 IK2 i—0-271 257 14 4
232 | 16 159640 31-20 6144 9- 318 2 [Ka {13 21812 3
233 | 16 1603601 34-9° 62287 821 | 714 K2 P10 268 12 3
234 | 16 | 444 1603530 30-1 5933 8571 8- 0 jGod S 349 ‘ 332! 10 3
235 , 16 | 873 161014 387 Graa) b-ool) 8- 1Gad [ o7 212) 8 2
236 1 16 | 193 161015 388, sl 878 | 8- 0 |Geg —0-4 311 8 2
237 | 16 161161 39-0 ;T”i 9-20 1 6. 1 Kz —0-8 3660 5 2
233 | 16 ! 161162 397 5721, 7800 0081 (Ko 1-7 157/ 12 3
239 | 16 220 1615382 42:0 bz Syl 8- 3 1Ggd: -8 380, 7 2
240 tHer 1601797 4q0, 27l dezo | 3 1G5 T 2.3 099 24 6
241 S7Her 162211 468 23 ‘;3! 6-5.4 1 5.3y ik N O | 154 10 4
242 | 1 463 59171 880 | 7-50 !Ko Ponaf? 419 41
243 1 62 48+0 29200 0-01 | 5-61 {Ko I o2 135 10 4
244§ 62 | 1582 i 5100 2959 8-7511 8-50 |G6g 13 151 8 2
243 GHer | 105770 | 545 37150 4:99 4 399 [K1* —2-7 329 12 3
246 | 62 191 D103959 1 55-7 2814 881 | 8-50 |Gisg: 2-6 224 8 2
247 | 62 | 104042 »o36e1 2722 910 1 8.0 (R 4-2 151 12 3
245 ¢ 62 | 1267 (104574 Ps7-6 3044 8-30 | 8-10 Gse 14 135 16 ¢
249 1 62 | 787 | 04595 387 2954] 7-39) 7016 |Gad 3:0 1 095 16 4
250 | 62 | 1333 { 164755 0 59-5 3039 Ge27ly 7r09 GEY —0-5 117 16 4
251 700phA " 165341 18 2.9 231 5-07 | 4-07 [Ko* 61 177, 8 2
252 | 62 | 916 | 165475 ! 3:0 39 4| 7-08!1 7.60 [Kog: 23 179,16 4
253 1 62 | 3598 165589 305, 2841 8-04 | 7-80 [Kog: 2.9 117/ 12 3
254 | 62 { 163033 © 4032140 0-92 1 5-92 Ko 0.0 135016 4
255 b 38 509 i 73239 400 4412] 802 | 5-10 (Ga2g: 475 300 7 2
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G s K &odob 425 33bmoo goblygregzol L3gidbnmo s3bamadnboe bopopggdel... 63

]2 3 ’ 4 . 5 ’ 6 | 7 | 8 ’ 9 10 I1 l 12
h m m m M

256 | 381 528 173399 118 41-5] 44%3' 7-91 | 7-07 |Go 3-7?lto.17120 4
257 | 38 86 173701 43-11 4347 8-42!| 7-66 |G8g 0.9 152|20 4
258 | 38 | 133 174020 44-9| 43 30! 8.88! 7.58 [Ksg: 3-8 189116 3
259 | 38| 201 174621 4781 4341 7-40 | 6-79 |Gsd 2-8 148/ 24 5
. 260163 174695 43-6| 2829 9-00 | 8- 0 Ko 1-9 191| 12 3
261 | 38 174829 49-0| 4250 8-44 | 7-44 |Ko 3-2 15320 4
262 | 38 ] 239 174880 (- 49-2] 43 54| 8-48!| 7-23 |G8g 0-2 106| 20 4
263 | 6 174881 496 28431 7-43 | 6-43 |Ko 0-0 178/ 16 4
264 | 38 | 298 175370 S1-9| 4339 8-50!1 7-40 |G8g 0-2 | 084)20 4
265 | 63 175443 52:2| 2751 6:89 | 5-82 [Ka 0-2 278| 16 4
v366 38 175466 52:0| 4249 7-93 1 6-86 [K2 4-6 200] 20 4
267 | 63 175589 $52-9] 3103 8-39 | 7-32 |K2 —0:9? 381] 41
268 | 63 175676 53:3| 3043] 9:00 | 8- 2 |Gs 1.1 117l 41
269 | 6 175940 54-6] 28 8} 8-19 | 7-19 |Ko 1:3 190| 16 4
270 } 3 175955 54°1) 4722 8-11 | 711 {Ko 2-0 171/ 20 4
271 63 176230 s6:11 28 5(18- 6|7 6 Ko 1-3 16711 3
272 1 63 | 1746 176377 56-8] 30 6| 7-19!| 6-55 |Go 4-4 283/ 10 3
273 sAql 176411 57:3| 1500{ 5-21 | 4-21 |K2* | 0-9 154] 8 1
274 | 63 176670 58-21 32 416-29 | 5-11 [K5 |—0-9 296| 11 3
275 1 631 154 176695 58-31 2837/ 8-87 | 7- 7 |G8d 1-5 203/ 12 3
276 | 63 | 1050 177251 (19 0-7] 29131 8:66!} 7.73 |G8g I-x 179/ 11 3
277 | 63 | 2823 177808 30| 3140] 7:61 | 5-80 [Hsg 3-1°| 02514 4
278 | 63 | 2040 177809 3-0] 3039} 7-80!1 6-39 |K8g ~1-2 152] 16 4
279 | 63 | 2839 177878 3-3| 3121 8-78 | 8- 0 |G8g 04| o095 82
280 | 63 | 1226 178003 3-8]| 2950 8-05!( 6-62 |[K8 —0:6 146]16 4
221 63 | 2111 178091 4-1 3021 8-54!| 8. 2 [G3d:p 47 286! 7 2
282 63 | 2191 178450 5-51 30 9| 8-37 | 8-06 [Gsd 3-6 313/ 10 3
283 63 | 2267 176798 6-8| 3012 7°92! 6-88 |K4g 1-0 082f 8 2
284 63 | 1565 179485 9:6] 2948] 8-54 | 7-36 |[Kag 2-8 179| 8 2
285 dDre 180711 | "~ 12-5[ 6734 424 | 3-24 |G8¥ 0-5 15412 2
286 39 184938 33-2| 4621 | 8:26 | 7.48 |Gs 0-8?] 174] 41
28273 6Drc 185144 32:61 6935 5°78 | 4-78 |Ko* 55 o70| 8 2
2581 39 185286 | 34-9| 4336/ 7-96 | 6-78 (K5 30l 309 82
29 39 185351 3521 4435|594 | 5-16 |Gs 217 2450 41
290 | 39 185871 37:8] 4419 7:96 | 6-96 |Ko —2-3 183/ 11 3
291 | 39 185955 38-1| 4550 7°12 | 6-34 (G5 —0-3 | 143116 4
292 | 39 | 741 186120 39-1| 4440 847 | 7-38 |G7g 0-0 166] 8 2
293 1 39 | 2513 186176 39-3] 4616 8:54 | 7- 8 [Gsg 1-7 062/12 3
294 | 39 37 186306 40-1] 4337] 8-61 | 8- 2 [Gsd 49 202|15 §
292 39| 922 186816 43-2| 44 47| 8-43!| 8- 1 |Gsg —0-1 17116 4
29 39 | 2679 187071 44-41 46221 857 | 7.11 I1G8g 0-2 165/ 16 4
29% 39| 985 187104 44+7] 4426 8:62 | 7. 8 iGsg —0-5 169/ 16 4
29 39 | 1848 187120 44-7) 45361 8:69! 7.52 |Gyg 0.1 240] 16 4
99 1 39 | 1001 187160 45-0| 4412 7-50!| 7.03 (Go 3-821  375/15 5
380 39| 379 187878 48-8| 4332 838 | 7. 8 |G7g 0-2 123/20 §
301 | 39 | 1202 187970 49-3| 4412| 8-90 | 8. 3'(Gsg 1.2 1711 16 4
332 64 188058 50-21 28 8| 807 { 7.00 |K2 32 154, 16 4
303 ¢Dre 188119 | 483170 91499 | 3-99 |(G3) 0-8 | 103286
304 64 188258 s1-212758|8-8|7.77 'Kz 3-2 184 16 4
302 fAql 188512 §3:4) 6171 4°90 | 3.90 |G8* 343 o70| 8 2
30 39 | 2214 188537 52-1| 4520 8:97 | 7.77 Grg 0-0 107| 16 4
307 1 64| 924 53-3| 29521 887 |G7d 12 | os7] 82
% n0yg | 188947 | s4-5!3457! 5-03 | 403 Ko* 1-2 | 10913 3
3[9 64 | 2652 188993 54-9] 3049 7-60§| 6-82 |G3 5.1 261|12 4
3l<1> 64| 175 189108 55-3| 28341 7°36!| 679 1G7d: 0-9 088 16 4
31T 1 64 | 2759 189212 558131 71854177 iGyd 1.3 1 21213 4
312 ) 64 | 229 189317 56-31 2828 8:28 | 8. 2 !Gop 5.8 205 83
313 | 39 189636 S7-41 47 13| 861 | 7.61 Ko 36 233] 8 2
314 | 64 | 1581 189796 s8:71 2041 ] g-17!{ 8. 1 !Ggd 4-6 359 12 4
315 |64 | 1680 180943 |  59-5| 3004]| 8-41!{ 8. 1 |Gyd 2877 417| 41
16 | 39 190043 59+7| 44 718- 8|7 8 Ko 2:3 | 1831123
7 | 64 | 4628 190227 [20 ©0-9| 3148 7-538| 6-53 Kog: —2-2 17115 4
18 |64 190228 0.9/ 281019 417 6 Gs 3-6 193" 15 4
319 | 64 | 1877 190360 1-5] 2946 6-68§| 5-68 |(38d 3-8 212 12 3
€20 | 64 | 1891 190403 1-7] 293521 7-78!1 6.84 |G8d:: 0-0 o099 & 3
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64 6, goobpody
1 \ 2 3 i ! l 5 6 7 ' 3 9 e} 11 12
3 1 i hom ' m "
321 | G4 | 3484 190630 20 2-8] 30°22'} 8-72 | 7-91 |G7d: 1.7 [£o0.364| 12 3
322 | 64 | 2032 190749 3-4) 2942 8-92!| 3 Goég: 1-4 259112 3
323 | 64| 3584 3-9| 30191 9-03 G8g 3-1z| 103] 31
324 | 64 | 606 4-0] 2846] 9-13 Gad 4-17 255] 41
325 | 64 | 4988 191425 6.7 31231 8-57 | 8 1 |God: 1-3 130{ 8 2
326 | 64 | 2339 191590 7-6 2935} 8-50 | 8 o G8d 0.8 237] 8 2
327 . 7Cep 198149 44-3] 6138 4-59 | 3-59 |Ko” 3-6 | 162{24 6
328 | 65 198976 st-0) 2929 7-47 | 6-40 |K2 —2-3 133|116 4
329 PGCs376; 199098 51-5] 4459] 639 | 559 {(G8) —0-9 | 185 8 2
330 | 65 t 199169 52°4| 2752] 6-42 | 5-24 K3 —o0-47| 121} 41
331 | 65 199220 52-7| 3230} 7-94 | 7-38 |Go 5:3 | 209] 93
332 | 65 199317 53-3| 3229 8-27 | 7-20 'Ka I3 180{ 16 4
333 | 65 | 2238 199374 537| 3154|885 | 7- 6 Kod 1.8 164012 3
334 | 63 199375 53-91 2723776 | 6-76 Ko 11 120{ 15 4
335 | 65 | 1497 199763 56-2| 3011 | 7-49!| 664 |Gsd —1-3 | 05516 4
336 PGCs4011 199870 5651 4445|676 | 576 (G7) 1-0 131]16 4
337 | 65 250 | 200491 121 0-7| 2847 8-58!1 8- 2 |G6d 0-7 odo| 12 3
338 | 65 | 200510 09| 3209 8-24 717 K2 —2-1 202|12 3
339 | 65 | 2524 " 200562 1-2y 3109 9-13 i 8- 2 |Kog 2:3 215{12 3
340 PGCs420 200577 1-1} 3828f 7-22 | 6:22 {(GY) 0-4 038l 8 2
341 | 65 | 267 | 200578 1-37 2855 7-69! 1 6-97 |G8d:: 0-8 088| 16 4
342 | 65 | 1819 | 200631 1-6| 3053 8-63!} 7-81 (Kod: 3-0 344| 12 3
343 £Cyg 200905 3-11 4344 5-10 | 3-92 |[Ks* —2-4 162{24 6
344 610yg | 201091 471 38271675 1 5-57 |Kg* 8-31 112{12 3
345 | 65 | 2688 5-8| 3135 9-03 Gsg: 2:6 284l 12 3
346 | 65 | 2762 | 201656 8-0) 3201 | 8-42 | 7-42 {G8g —0-7 095|123
347 | 65 | 201939 9-8| 1024 7-53 | 6-75 |Gs —0-6 | 09912 3
248 1 65 I 202108 10-8) 3035 7:87 | 7-31 {Go 46 3411 8 2
49 | «Cyg 1 202100 10-8] 3001 4-40 | 3-40 |G8* 01 027 4 1
250 | 41 | 206330 3831 43031 6-33 | 5435 |Ks —1-9? 191{12 3
251 :Peg | 206778 417l 9390 3-54 ¢ 254 |K3® —1-0| 197|246
232 { oPeg . 206839 42.2) 17081 530 | 432 |Gs* —1-2 | 118[16 4
253 D41 | 1454 207132 4371 45 32) 875 1 817 |Gogr 0-42] ©077| 4t
NS4 41| 025 1 207445 43°8] 44 44] 905 | 8- 7 Gsg 1-6% 233 41
755 i 41 93 207487 46-i 1 4400, 8:300 7+ 9 1G3 2-2 117,16 4
56 4v| 137 207734 | 482l 45539 7097 1 7052 |G3g 08| 10216 4
w§7 66 © 207750 ! 48-4) 322351 790 6-9(3 Ko 33 126] 8 2
238 41 | 166 b 207899 | 49-3] 4412 3-18 | 7-58 \G4g 1-8 067 16 4
759 41| 170 | 207607 4941 44071 8.96 | 7+ 7 |G8g: 1.12 2610 41
60 | 66 . 207908 49+6 40| 8-36 749 K2 1.9 120| 12 3
Tey 41 lozog i 208023 50-3 3.97 | 8- 1 {G3g 1-3 17910 3
T62 1 06 | 502 208276 5243 9.00 | 8- 4 |Gsy 1.8 09212 3
naz | 66t 1773 205288 52-4| 3122 8.72!1f 8+ 0 Gog: 491 3051 93
204 141 | 2743 228309 5203 40401 8-30 | 7+ 8 1Gyat 301 316; 3 2
BT I i 2083290 5207|3124} 9- 2 13- 2 Ko 3-27 2211123
Y06 | 41 | 1930 208412 52-91 4601 3-70 ; 8- 0 |Gsg 1.7 202| 8 2
267 166 | 1149 208415 §3-2( 3035 | 8-4511 7-96 1G7g 1-3 11212 3
R 41 276 208472 §3°30 4411} 8-50 | 7-40 |G3d 3-8 191] 12 3
69 | 66 | 1161 208491 3-01 3tp2y 9-14 | 70 7 {Kyg 0.57? 215/ 12 3
70 | 60 1 1843 208640 3137903 17 7 IKsg 35 144112 3
2766 70+ 208638 28 33 8-81 { 7-98 |Kog 3.2 251 8 2
Yo tbes S4 ' 208700 29041 5-20 ¢ 7-25 {Kog —0-7 168| 16 4
s Pt | 2852 08728 go 11| 7-73 1 7-02 |G2p 1-0 181,12 3
NARL 347 208916 45 m‘ 8.90 | 7-62 Rog: 3-3 286112 3
T3l 66 ] 1289 206951 3091 3017 800l 7-91 ((i8g 0-0 113[10 4
el 66 L 638 208987 $7-21 29401 921 | 8- 2 |Kag 3.3+ ISI|II 3
AR 432 209393 22 C-oi 4l 30 34317 9 Gsd 41| 151110 3
Sl es | 1434 209397 | o7 3030t 9040 8 2 1G8g: 03 12812 3
AL BRI 209693 2.4 13 17 ] 639 1G5 0-1 083 16 4
380 |41 209813 5-0l 470 -52 | 632 {Ko 3-1 202{ 8 2
81 | 66 | 1003 210060 4-81 200} 8-101 7-41 |G3g —0-9 076/ 16 4
8 b g 210334 6.6] ;520! 7-30 1 6-52 G5 3-8 095 8 2
383 1 66 210354 701 3236] 0.65 1 5-65 |Ko 3-0 220[12 3
38 |66 | 2217 210409 7-91 3206 $.93 1 7+ 9 |Kod 41| 218 82
583 1 41 2106066 9-0! 42471 7-80 ! 6-30 IKo 3.5 191" 4 1

Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1



Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1

G @2 K $odob 425 J4bmoro goblyzmogob b3gddébummo Bbermndnho bopopggdol.. 68

1| 2 3 4 5 ’ 6 l 7 8 , 9 10 1L 12
86 0682 [22" o1 azor7| 8755 | 1ous [ ¥
3 41 210682 122 9.1 43°17| 8-55 | 7-4 2 3-6?+0.2 1
387 ¢Cep 210745 9:1| 5757 4-62 | 3-62 [K1* —1-8 xﬁ Ig 3
388 APeg 215665 44-1) 2318 5-14 | 4-14 [(G6) 1-0 222] 8 1
389 nPeg 216131 47-6] 2420 4-67 | 3-67 |G8* 1-3 064]12 3
390 | 67 216536 51-3] 28321 8-65 | 7-58 |K2 2-1 207|12 3
391 | 67 216723 52:4| 3744| 8-08 | 7:30 |Gs 33 181f12 3
392 | 67 216816 53-3] 3032 9-28 | 8.-28 |Ko 3.2 18s] 8 2
393 | 67 49 217714 59:9| 2908 9.23! | 8. 3 |Kog: 2-7 124] 8 2
394 | 67 1 944 217946 |23 1-5| 31517 8-80!|8- 1 K3§:: 1.1 298f 41
395|671 82 218170 3-1f 2845| 8.78 | 7-41 |K3 5+ 1| 315/16 4
396 | 67 | 655 218199 34| 3027| 9-03! | 8-26 |G8g: 0-8 14716 4
397 | 67 218247 3:7{ 3301f{ 9. 2 | 8. 2 [Ko 4-4 156[16 4
398 { 67 [ 996 4-5] 3143 8-91 G3d: 37| 18314 4
399 | 67 | 387 218454 5:51 3010/ 8.54! 1 7-46 |Ksg: 0-57 183(15 4
400 | 67 | 400 5:9] 3011 9-12 Gsd:: 1922 254{12 3
401 | 67 | ‘1056 218633 6-8| 3135( 8.78 | 8. 8 [G3d 4:2 276] 11 3
402 | 67 | 428 218660 7+11 3924| 7-69! | 6-75 |Kog: 0.4 162] 16 4
403 | 671 w66 218852 8-6/ 3053| 8-43 | 7-56 |G8g: 0-4 183) 16 4
404 | 67 | 454 218880 8-81 2947 7-88! | 6-94 [Kog: 1-4 193] 16 4
405 { 67 | 770 8:8| 3016 9-03 Kog 05 212| 14 4
406 | 67 218965 9:6] 3225 8-38 | 7-38 |Ko 2.3 096] 16 4
407 | 67 | 157 219110 10-71 2910 | 7-34§| 6-34 |G8g: 0-1 | 09216 4
408 S7259 219134 10-7] 5653 6-72 | 5-65 |[K3* 6.0 225l 12 3
409 {191 81 17-21 $8 321 918 G3d 4:3] 093 62
410 [ 19 | 1739 220130 18-21 61571 7-50 | 6-43 |Ksd: 0:63 211] 41
411 | 19 | 542 220167 18-8| 6012 8-37!| 7-36 [K2d 24 254] 8 2
412 1 19 | 574 220369 20-31 5952 7-36 | 5-93 [Ksg: —o0-5 | 038 62
413 | 19 | 698 221039 25-81 5948 8.66![ 7.6 |Ksg: 1-7 283 8 2
414 [ 19 | 190 231354 28-7] 5854 7-48 | 6-85 [Gs 2.7 2711 72
415 | 19 | 1934 221392 29-0| 6150( 8.31 | 8. o [G8d: 2-1I 307 8 2
416 | 19 | 194 221393 29-0 sg910| 8.99 | 7-55 {Ksg:: 3-9°]  236] 41
417 1 19 198 221439 29-4) s850] 8.67 | 7-69 |Kog 1.9 282| 8 2
418 | 19| 785 221639 31:0| 6009 | 8.13!| 7-31 |Kod 2.2 248! 8 2
419 [ 19 | 792 221670 31-3] 6011 8.36 | 7-41 |G8d 0-1 180 8 2
420 | 19 222218 35:9) s823] 8.22 | 722 |Ko 272 341] 41
421 | 19 | 254+ 232325 36-8] 58291 8.89 | 8-06 {Ko 2:72?21 5330 41
422 | 19 | 258 222366 37:1] 5843 8.19 | 7-70 |G8d:: 2-8 250 7 2
423 1Cep 222404 37-4| 7721 4-42 | 3-42 |K1d 2-0 061| 12 3
424 | 19| 267 38:71 59101 9-07 Gsd S 7| 293 72
435 | 19 | 2089 222682 40-1| 6124 7-35! | 6-54 |K3g 0-4 234] 8 2

3ok, 1954 §.

L0&IGOGTVHD

L gomobEadg b, 3o, suhbmged. mdl. dommgd., Ne 10, 63, 1949.
2. 356 m>0 b, 30bo. SbHhng. mdl. dommgd., N 15, 37, 1953.
3. Morgan W. W, Keenan P. C. and Kellman E. An Atlas of Stellar Spectra,

1943.
4 Adams W. S, Joy A. H, Humason M. L. and Brayton A. M. Aph. J., 81, 18y,

1935.
s. Keenan P. C, Aph. J., 93, 475, 1941.
6. Schlesinger F. General Catalogue of Stellar Parallaxes, 1935.
7- Tapermaro I I, Tpyam T'AUIL, 13, 59, 1940.
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66 N. B. Kalandadze

CATALOGUE OF ABSOLUTE MAGNITUDFS OF 425 STARS
OF SPFCTRAL TYPES G AND K

N. B. KALANDADZE
(Summary)

This paper is a continuation of my investigation executed in 1947—48
at the Abastumani astrophysical observatory on the determinations of abso-
lute spectral magnitudes of the late spectral type stars on the base of the
objective prism spectra. ' o

The method and the absolute magnitude criterium are the same used
in the above mentioned work except in that we improved the methodics as

ossibly. »
g As a result, absolute magnitudes of the 425 G and K atar§ are de-
termined in 26 Kapteyn Areas, the catalogue of which is given perg.

The probable average error of absolute magnitude determination for
this catalogue is equal to £0."197.

March, 1954
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O33LMTBEOL  SLSAMBOBOITHD  MILILIISMENNL SOJWL3BN Ne 22, 1958
BIOJUIETEHD AEéPTSiMAHCKOH ACTPOPU3NUYECKOH OBCEPBATOPUH N 22,1958

" ®OTOBHM3YAJIbHBIE 3BE3JAHBIE BEJTMYMHBI Y LIBETOBBIE
[TOKA3ATEJIM 3BE3]] B HAIIPABJIEHUU HA
FAJTAKTMYHECKHWHW LIEHTP

T. A. KOUAAILLBUAU

B 1951 rony B A6acrymanckoli 06cepBaTOpHH MBI npeanpunsauy pabory
'TI0 Ompe/lesIeHHI0 (POTOBH3YA/IbHBIX BENMUMH 3BE3[, B y4yacTKax rajakTH-
YECKOro neHTpa. Mbl mcxoamwnn u3 Kartajora Basmemkuera [1], B KOTOpOM
Janbl hoTorpaduyeckyre BeJHYHHBl H CIIEKTPHI 3BE3/1, a TaKKe U KOODIHHATHI.
XOTsl 3TOT KaTaJor COAEPKHUT MPEHMYIIECTBEHHO SIpKHe 3Be3ib—spue 12.0
- DOTOrp. 3B. BEJIHYHHEI H BEJHYUHBI OMPeNeJeHbl JOBOIBHO rpy60—10 necATHX
AoJieit, TeM He MeHee, Mbl OCTAHOBHJIACh Ha 3TOM MaTepHaJe NIOTOMY, YTO OG-
- JIaCTH, BXOAfIIHE B 3TOT KATaJsOr, SIBJISKTCS CTPYKTYPHO HHTEPECHBIMH U
- CTpefiesieHHe (POTOBH3YaJIbHBIX 3BE3/IHBIX BEJHMUHH VIS GOJIBIIOTO KOJMYECTEA
2BE3JL 31€Ch HaM INPEACTABHJIOCH HHTEDECHBIM, HMeSl B BHIY BO3MOKHOCTD
'BBIBONIa B JaJIbHEHIEM LBETOBEIX IOKa3aTesqed 3Be3l M, B KOMOHUHALHH CO
CHOeKTPAJbHBIMHU JaHHLIMU,—BbIYHCIEHUST H30LITKOB IIBETA. :

- Karanor Bannenkucra cogep:Kut okoJo 6100 3Besqt, NperMyIIecTBeHHO,
PaHHUX CNIEKTPAJIBHBIX KJaccoB B—F8 no 12.0 38. Bequununl (dortorpad.).
OTH 3Be3NBI pacupefeNeHsl Ha Iuiomand okomo 200 KB. rpagycos ot —19°
Jo —33° 10 ckJIOHeHHIO, H oT 16" 40™ g0 18" 22" o mpsiMOMY BOCXO-
XIeHHuo. B katanore nanb ¢ororpaduyeckue 3pe3aHble BeJMYHHB (B HHTED-
HALHOHAJLHOU cHCTeMe), SKBAaTOPHAJIbHbIE KOOPAUHATH e, 5 (1900) u crek-
Tphl. Kuaccuduxanus xarasora Banrenkucra HaXoMUTCs B XOPOIIeM COTJIACHH
¢ HDC, 4ro X0pomo WTIOCTPHPYETCsi COOTBETCTBYIONIEH AMarpaMMoli cpaB-
HeHus1 criekTpos Basnenkucra (Lembang) u HDC, nomemniento# B padore [1].

dotorpatuueckie BeJIHYHHBI OBLTH ONpeneseHsl B pabore [I] Ha ocHoBe
3Be3]l rapBapJACKHX CTaHAApTHBEIX obuacteil {2]; npuuem, mociaefine ObLIH
TIpUMEHEeHbl KaK OCHOBA JUJIS ONpefe/IeHHs] 3Be3/AHBIX BEJIHUHH (mpy) HECKOJD-
KHX [eCATKOB 3Be3[, BXONAIIMX B HcciaenyeMble obmacta. OHH  COyRuau
CTaHJapTaMH JJa MOCTPOEHHST XapaKTEePUCTHUCCKUX KPUBHIX. Takum oGpasom,
CTaHAAPTHbIE 3BE3AbI SIBJISVIACH UIeHaMH HCCAENAYeMbIX obgacreif, DTOT CHO-
€06 IOCTPOEHHS] XapaKTePHCTHUECKHX KPHBBIX MBI TaKXKe HCIOJb30BAJTIH, UTO
GKa3aJioch BeCbMa MPHTOAHEIM JJIsT TAaKUX IOKHBIX obsacTedl. Hast mameil mu-
_POTEI HcclenyeMble O6JIacTH JaKe B MepHIHaHe HAXONATCS OYeHb HHU3KO

x= 10°).
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68 T.A. Kourameunamu

Takum o6pa3oM, umest ororpaduueckie 3Be3/iHble BeJIHYHHEl B HHTEPHA-
LMOHAJIbHOH CHCTeMe, MBI CMOIVIM OFDaHHYHTb Hauy paGoTy OnpeleseHueM
(pOTOBI/I3yaJIbeIX 3BEe3/JHBbIX BEeJHUHH, a 3aTeM, BBHIBOAOM IIBETOBLIX ITIOKa3a-
Tesel 3Be3.

Kak ckasano, dororpauuecKie BeJHUYHHBI B KaTasore Bansenkucra
onpeeneHbl rpy60o—m10 JAeCHTHX J0gei. B cBS3H ¢ 3THM, NpH BLIBOAE LBETO-
BBIX ITOKa3aTe.ieil, ¢ TAKOH Ke TOYHOCTBIO MPUXOJUTCS OpaTh U (POTOBH3Yab-
Hble BEJMUHHDBI, UTO [eJiaeT IBeTOBble NOKa3aTe/H MPUOIUKEHHBIMH.

DOTOBH3yaTbHbIE 3BE3/HblE BEJHUHHBI MBI ONpPEAEJIAId Ha OCHOBe Hera-
THBOB, moJyueHHbX Ha 20-cM Kamepe 40-cM pedpaxTopa. doromarepHaJoM
CJIYKUJIH TTaHXPOMATHYECKHE [VIACTHHKH Ilford Astra 11I. Ilepex miacTHHKOR
penonbaosadicss skeatsit Guastp GGy, Beero GBI mosyueHo 35 HeraTHBOB
uccaenyeMoii 061acTy 1 10 HeraTHBOB CTaHAAPTHOI 0G/1acTH NPS. Usmepenue
HEraTHBOB Mbl BeJM Ha 0ObekTHBIOM MHKpodoTomerpe. Ha xapaKTepucTHKe
06opy0oBaHKsl H METOJIMKH ONpe/lesieH st 3Be3/IHbIX BEIHIMH MBI HE Oynem oc-
TAaHABIMBATHCS, TOCKOJIBKY OHH MOAPOGHO OMHCAHBI B patorax [3, 4]

B raGauue | NPUBOMTCS CMCOK MCMOML30BAHHOO (oTOMaTepHANA.

Ta6auna 1
Nede l N ne- ) e
a ] darta Dkenos, HCraTusa
. 1. TATHBA NPS
1 3135 17h28m —24°00' 23—24-V1- 1950 50 MMl. l —
2 3137 » » 0 ) -
3 3147 17 29 o 6—7-vV11 45 —
4 3151 | 17 28 " 8§—9.VH " —
5 3185 1 17 24 —26 00 12—13- Vil v —
6 3157 1 " » ) “ -
7 3468 ;17 oI —-23 30 30-V1. 1951 34
3 3470 17 36 ~-23 20 » » -
9 3472 1 17 35 —23 30 "
10 3476 1 16 44 —22 00 -Vl 33 —
11 3478 | 17 o1 —23 30 9 » i
12 3480 1 17 36 —25 30 . v \
13 3489 i . " 12—13- V1L " \ —
1.4 3791 ¢ 17 40 —24 00 28—29-V] - 1952 " —
15 3793 E 17 46 ” ) ” -
16 3799 ¢ 17 04 —20 00 29—30- V1 379597
17 3813 | 16 44 —22 30 14—15-VI1 40 ] 3815
18 3819 | 16 46 | —23 50 15—16-VI1 " i 3825
19 3821 17 56 —24 30 5 “ i -
20 3834 ;17 56 —25 45 17—18-VII - | 3826
21 3879 . —24 30 20—21-VII ” ‘ 2830
22 3893 | 18 05 —25 00 22—23-VIII " 3895
23 3896 | " ” 25‘26"”“ ” ; 3897
24 3901 18 18 —27 30 26-—27-VIII " i 3902
25 1239 |16 47 —22 30 11—-12-V 1953 " ! -
26 4260 | 18 16 —27 30 11—12-V- 1953 40 —
27 4261 16 47 —22 30 14—15-V . -
28 4262 |, 17 20 —20 30 " " | —
29 4263 ¢ 1816 —27 30 " " | —
20 4265 | 17 20 —20 30 19—20-V » ‘ —
31 4301 » “ 31-VII 45 —
12 4302 | 17 07 “ 1-VII " —_
33 | 4303 | 1657 —22 30 3- VI » —
54 4304 | 1707 —20 30 » » | -
35 4305 i 16 57 —22 30 | 6-VII » ! —
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(QorosHsyarbHble 3Be3gHbie BEAMUHHBI H LIBETOBble TIOKA3aTEAH 3Be3f... 69

Ha ocrose NPS M olpeneuin 3Be3(HbE BEIHUMHB HECKOMbKHX JecsT-
OB 3BE€3[l, PACMOJIOXKEHHbIX B MCCIELYEMBIX YYacTKaX M HCIOJb30BAHHBIX
‘BIIOCJIC/ICTBHH B KayeCTBe CTaHAAPTOB. KOIHUECTBO TaKUX CTAHAAPTOB COCTAB-
J1910 128 3Be3q; HX CIHCOK NpPHBOAMM B Tabmie 1.

Tabauga 11
=} ] = o =) o
B ggg Mpe w ggg‘ Mypy ) 8%;‘? Mpy
2 2R E 2 |28 3 Z 238
—20° 1 | 6530 8-41 44 | 6313 | 10-67 87 | 6217 | 8-90
2 | 6548 1 8-52 45 6303 10-81 88 | 6032 9-21
3 ;6531 | 8-5¢ 89 | 5902 | 9-35
4 | 65241 9-33  =23° 46 | 6888 | 7.77 90 | 6209 | 9-97
5 | 65641 9-42 47 16396 | 7-78 91 | 5918 |10-30
6 | 6563 | 9-47 48 | 6631 | 7.84 92 | 6226 |10-70
7 | 6520 | 9-56 49 | 6816 | 8-12
8 | 6543 9-72 5O | 6745 | 8:32  —25° 93 | 6288 | 7-18
9 | 6535 | 10-01 5T 6402 | 8:55 94 | 6171 | 7-90
10 | 6541 | 10-29 52 | 6587 | 8.63 9s | 6217 | 8.01
53 | 6647 | 8-92 96 | 6223 | 8-16
—21° g1 16380 | 7-82 54 | 6591 | 8-98 97 | 6222 | 8-46
12 | 6258 | 8.15 55 | 6850 | 9-05 98 | 6192 | 8-50
13 | 6239 | 8-33 56 | 6418 } 9-07 99 | 6175 | 8.81
14 | 6383 | 8-61 57 | 6540 | 9-14 100 | 6150 | 8.93
15 | 6397 | 8-75 58 | 6845 | 9-44 Tor | 6071 | 8-97
16 | 6213 | 8-87 59 | 6675 | 9-47 102 | 6142 | 9-04
17 | 6388 | 9-25 60 | 6598 | 9-50 103 | 6214 | 9-08
18 | 6219 | 9-35 61 16399 | 9-65 To4 | 6204 | 9-47
19 | 6408 1 9-57 62 | 6676 | 9-91 105 | 6130 | 9-47
20 | 6413 | 9-67 63 | 6416 | 10-02 106 | 6184 | 9-52
2t | 6395 | 9:76 64 | 6420 | 10-28 107 | 6145 | 9-77
22 | 6255 | 9-79 65 | 6757 | 10-46 108 | 6254 [10-22
23 | 6234 | 9-93 66 | 6430 | 10-48 109 | 6371 {10-67
24 | 6400 | 10.02 67 | 6400 | 10-56 110 | 6198 [10-83
25 | 6404 | 10-08 68 | 6467 | 10-58 111 | 6083 |10-84
26 | 6244 | 10-12 69 | 6444 | 10-66 112 | 6026 (10-90
27 | 6372 | 10-18 70 | 6398 | 10-70 113 | 6087 |11.22
28 | 6223 | 10-19 71 | 6475 | 10-88
29 | 6251 | 10-23 72 | 6833 | 10-69 —26° 114 | 6187 | 8.05
30 | 6406 | 10-25 73 | 6492 | 8-93 115 | 6373 | 8.34
31 | 6210 | 10-32 74 | 6450 | 8-32 116 | 6193 | 8-52
32 | 6365 | 10-35 75 | 6506 | 9-47 117 | 6374 | 9-00
33 | 6367 | 10-36 76 | 6501 | 9-65 118 | 6168 | 9-25
34 | 6366 | 10-47 77 | 6470 | 10-18 119 | 6123 | 9-40
35 | 6344 | 10-48 120 | 6165 | 9-43
36 16368 [ 10-57 —24° 78 | 6105 | 7-99 121 | 6398 | 9-50
37 | 6229 | 10-73 79 | 5768 | 8-00 122 | 6128 | 9.72
80 | 6172 | 8-02 123 | 6124 | 9-92
~—22° 38 | 6620 8-12 81 | 35906 8-.-20 124 | 6397 [10-19
39 | 6285 9-48 82 | 6182 8-30 125 | 6068 [10-22
40 | 6295 | 10-21 83 | 6090 | 8-38 126 | 6371 |10:26
41 | 6312 | 10-35 84 5920 8-42 127 | 6190 [10-60
42 | 6270 | 10-41 8 | 6156 | 8-72 128 | 6380 10-62
43 16300 | 10-57 8 157551 8-79

Hazno samernts, uTo XapakTepucTHueckHe KpHBHE, IIOCTPOEHHBIE 1O YTO-
"MSHYTHM CTaHIapTaM, HMeJIH YAOBJETBOPHTEJIbHHI BHI; pasbpoc 3Be3sx Ha
‘KPHBHIX HE3HAUHTE/BHHA, 32 HeGOJIBIIHMH HCKJIIOUEHHSMH. Brpouem, Takoi
Pasépoc MOKHO .HAGMONATh HHOMA ¥ B CJIyuae OGLIENPHHATHIX CTaHAapTOB,
#anpuMep—NPS. [Ins wumocTpauuu Ml IPHBOAHM Ha puc. 1, 2 i 3 Xapak-
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70 T.A. Kouaamsuau

TePHCTHYECKHE KPHBLIE, MOCTPOCHHEIE TI0 3Be3/aM NPS u 110 HamIUM CTaHgap-
Tam. [lepBast H3 HUX NOCTPOEHA 110 OJHMM JuuIb 3Besfam NPS. Bropas—io
HAIIMM CTAHAAPTaM HA TeX HETaTHBAX, /A KOTOPbiX uMeauch n NPS. TpeTbs
— 10 HAIUMM CTAHJapTaM Ha Tex HeraTHBax, Als KoTopbix NPS He uMeJIHCh.

‘1800

200

559

F4OD

280
N 200
¢ 100
L
e 95 100 105 1o 15 5e o
. . . R - » I
25 a0 .5 90 9s 0.0 0.5 ) [E 120 m
Puc. 1

YHOMSNYTEIM €r1oco00M OBLTH Onpeaeennl HOTOBU3Yablible  BEIHIHHL
1685 3Be3x, pacnooxke e Ha mromats 100 Ks. rpaiycos. [TepronauaJbHO
MBI XOTEJ/IH ONpPE/IeSUTh 3BC3Hbe BCJAUUMHbL BCEX 3Be3]l, BXO/IAUIX B KaTalor
Ba/JIcHKHCTa, OTHAKO, NpH (GoTorpadupoBanyi cTajio scio, 4To MJIOLIALKH
[0¥Hee CKAONCHHA—26° TPYHO CHHMAIOTCA: OHHU PACHOJI0KCHBI O4CHb HH3KO
Han l'OpH3OHTOM; HX 3CHHUTIHOE paCCTOﬂHI‘IC NpEeBLIMIAET 700, JlaXxkKe B Mepuau-
ame, M MBI DOIIIIH OTPAHMUHTHCS TOJAbKO Oujee ceBepHbIMU yyacTKaMu OT

—19° o —26°. Tax kax pacnpefetenne pcex 6100 3pesa mo Beei IIOMALHA
(200 xp. rpaj.) HepasHOMEpPHO (IIIOTHOCTH 3BE3/l B IOZKHBIX 4aCTAX o0nactu
3HAUMTEJBHO IPEBOCXOJAT TAKOBYIO B CEBEPHBIX), TO OKOHYATEJBHBI CIHCOK
HALTEro KaTajlora OrpaHuyuiacs ssesgamu, duciaom 1685, KomuyecTso psifos
ompejesienyil 3Be3HBIX BEJMUHN /15T KAXJ0i 3BE3/bl BecbMa pas/uino: oT
2 1o 6 u 6osec. DOJABOIMHCTBO BEJIHYHMH ONpEASNEHO Ha OCHOBE 3—-4 Hera-
tiBoB. CpefHsis KBaApaTHUCCKas OMHOKA KAaTaJ0KHOTO 3HAUCHHH, T. . CPEl-
Hell apu¢pMeTHUeCKOH U3 BCeX HMEIOIHXCA PsoB onpesenetni, papHa 07063

“®_, Ille ¢ —-OTKJOHeHHEe KaXKIOro:

ee Mbl BHUHCJISUIH 110 (bopmyxer“j:‘/_r N
1\n—

3HaueHHs OT cpeHell apupMeTHUECKOl, a N—KOIHYECTBO PALOB onpese/eHR R
OKOHUATEJIbHbIE 3BE3JHbIC BeJHMUYHHBI HAIIErc Karajora NpHBEIEHDB! K HHTED-
HaNMOHAJIbLHOH CHCTEME.

e
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12 T. A.Kounameuau

PCL[}IKILPI}O K HHTCleaHI/IOHaJIbIIOﬁ CHCTEeMe MbI BBINOJHSAJJNA Ppa(bnqecxmvx

nyTeM.
Tak Kak nauy 3Be3fibl OTHOCSITCS HCK/IIOUHTEJIbHO K PaHHHM CIEKTPalib-

HEIM KJaccaM, LiBeTOBOe ypaBHEHHe MOYTH OTcyTcTByeT. MMmeercs JuIb OLLY-
THMOE YpaBHEHHE SIPKOCTH, T. €. XOJ PASHHUBIAM = My —iit Kanoonan C 3BE3TLHOH
BEJIMUHHON. MBI IOCTPOUIH JHATPAMMY 3aBHCUMOCTH MEXKAY My U Miuuosumn
(puc. 4) H 1O HALIKM 3BE3/IHbIM BEJTHUHHAM CHHMAJH My, C KPUBOH. Kak

BHJIMM, 3aBHCHMOCTb NpsiMoJiHHedHa. Takoe conocraBieHHe HAllMX BEJHYHH C
HHTepHAllHOHAJbHBIMH Mbl MpousBeJgn Ha OCHOBE 3Be3/1, pacnonomeHHbe OKO-
Jo moJroca (KA 1),

‘Uwrepw

15

1]

{5

100

g5

85

80

m onosHM

¢ % T 90 95 wo - 105 110 13

[ Puc. 4

JIas 3THX 3Be3[ MMeeTcsl KaraJjor (oTrorpauyeckux u (PoTOBH3YyaJIbHBIX
pennuny 3Be3 Cupca u [Ixoitnep [}, koToprie H OBLIH HCMOJb30BaHHl JJIA
TOCTpPOeHHsI KPUBOH 3aBHCHMOCTH.

Bo u36exaHnue BJAHSHUS OIIHGKH I0JIsI, KOTOpast MOFJIA BBI3BaTh CHCTEMa-
THUYECKHE TOTPENIHOCTH B ONpeJesIeHHsIX 3Be3JHbIX BeJIHYHH, MBI OrpaHHYH-
BaJiH H3MepsieMylo 06/1acTb Ha IJIACTHHKE.

B ta6auue III mMpl npuBomuM Ham kaTajor (POTOBH3YaJbHLIX 3BE3AHBIX
BeJIMYMH 3Be3f obsacrefl rajsakruueckoro HeHTpa. Kpome ¢oToBH3yasbHBIX
BEJIHYHH, MBIl JIJaeM TaKXe CIIeKTPhl 3Be3J H ¢oTorpaduieckie BeIUYHHBI, 3a-
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$IMCTBOBaHHble H3 KaraJora BaJieHkucTa. MBI IPHBOJIKM TakKe lBETOBHE
wokasaTeau (B HECATHIX HOJsX), BBIBEJEHHbIE Ha OCHOB2 BBILIEYTOMSHYTHIX
Mgy B M. LlOCTENHHH CTOJIGEL COAEPIKHT KOJHUECTBO OMpeje/NeHHH, Ha OC-

HOBE KOTOPBIX BBIBEJEHBI My,

BonpocutenbHble 3HAKE NPH BEJIHYHHAX My, O3HAYAIOT, YTO BEJHYHHBI
onpeeNeHs HeHaleXHo; 0603HaueHHe Uar? O3Hayaer, YTO Mbl NO/I03PeBaEM
3Be3lly B NMEPEMEHHOCTH; OJIECK ITHX 3Be3J MEHSJICH B JOBOJIbHO GOJBIIOM
HHTepBaJle, PHUEM TakK, YTO HECKOJbKO H3MepenHii naBaju GJH3KHEe IPYT
JAPYTy 3HAUEHHs] my, B TO BpeMs, KaK APyrHe H3MEpPEHHs TeX Xe 3Be3/l AaBa-
JIM OTJIMYHBIE OT NMEePBHIX, HO GJIH3KHe ONATb-TAKU APYi- K APYTY 3HaUCHHH.
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" Bst- 85 8-25 o213 150716349 Bec- £1-2 10-48 | 0.7 |4
i 311A0H 11-4 |10-62 | 0-8 |3 1508163511A00 10:0 1 9-35 | 0-8 |4
z14496333 B8g 11-5 j10:61 | o9 |3 150916352]A2 10-6 | 9-:90 | 0.7 |4
2450 6333'A% 11-5 '10-872| 06 l4 1510,6356'A2 I1-5 110:43 | 1-I [4
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86 T \ Koq\a.nsnz\u
1 2 | 3 l 4 5 6 7 |8 1 2| 3 4 5 6 7 |8
! L -
[ |
~26°|1511'6358‘A00 10-2 {1074 | ©-5 4‘}—2601571 6459[A2 . 11-2 [10-68?] o©-5 |3
15126360~Aou, 11-1 |10-35 | ©0-3 |4 1572{6461|A2 10-6 { 9-96 | 0-6 |3
15136361!A0M 11-2 |10-44%; 0-8 5‘ 1573|6462]Aog 11-6 [>11-0f — |3
1514 6364/ A5 9-1|8:64 | 055 1574|6464 /Fs 9:6 | 9-09 | 0:513
1515 6365|Aow 11-0 |10-467| o©0-§ 3‘ 1575/6465|Aon 10-7 (10-34 | ©0-4 |2
15166366\F8 11-6 |10-51 | 1-1 |4 157616469'Aoc 11-0 {10-§7 | 0-4 |3
15176367}3‘8 11-§ [10-51 1-0 (5 1577|6470 Ba 9:3|9:10 | 0-2 |3
15186370Aou 11-0 [10-30 | 0-7 |4 1578,6472 Fs 11-3 |10-40 | 0-9 2:
1519 6371lA°.“' 1r-2 {10-26 | 0-9 4 JlononuuTreIbHEE 3BE3AbE

15206372Aoa 111 [10-§1 0-6 Si_1901579 1 IF8 11-3 11033 1013
N AT TY: I I U B A e
15226374F8 991900 09 5‘\ 1582y 8 |Aow | 11-4:|10-60| 0-8 |2
LR, [Nlpens sk e e ) bol

I -‘ . . v N . .
“§2;|6 178 Aoy 11-3 m.%g 07 I3 1584| 12 [F'8 11-6 [10-90 | 07 |2

15 266379Aou 11-4 |10- 0-5 sl _ ) . .
l1g276380A2 11-4 |10-62 | 0-8 s 200;2%2 2 P};g iig iggg g_; ‘i
h;286381F5 11-8: {10-22 1-6 2‘ 1387 7 'Fo 113 |10-75 0.7 |
11529 6383 A2 11-3 {10-68 | 0-6 4“ 1388] 8 Fo 118 l10-62 1-0 |y
‘1530.6385F8 11-8 {10-77 10 :\ 1580 9 Fo 112 l10-59 | 0-6 |5
l 1590 10 A3 11-5 [10:64 | 0-9 |3

1531 6388 '8 11-7 |10-76 | 0:9 \ i ) ) )
‘153263921\‘2 103 | 9:531 08 S.l 1591 11 (A3 11-5 [10-60 | 0:9 |,
15336396 K's 10:2 | 9:36 | 0:9i5|_ 50 1592] 6 'Ag 11-5 [10-88 | 0-6 |2
115346397ZX2 10-5 |10-19 0-3 Sl‘ 1593 9 T8 11-2 [10-68 0-5 3
1535 6398 B8g 99 | 950 | 045 1594| 12 F'8 11-6 10-52 [ 1-1 12
11536 6399 A2 11-2 |10-497°| ©-7 3! 1505| 15 ‘F2 116 |10-76 | 08 |3
1537 6400 Ao 11-3:{10:357 1-0 |3 1596 16 F 11-7 110-56 110y
1538 6401 Aoy 9-5 | 9-40?| o-1 2 1307 17 |F8 117 |10-38 | 1-1 |3
1539 6402 F's 10-4 | 9:47 | 095 1508| 18 |F8 116 (108 | 10y
1540‘6406]386 93| 890} o4 3\‘ 1599| 20 |Ax 11-3 [10-7 06 |5
s 608as |10 |92 ) orls RGN RS |1 od | o [d
1542 6410 &5 7-3|8:9 2|—1-0 ]2 1602| 23 |F's 11-9 |10-7 T2 |y
1543 6411 Aow 11-3 [10-607| ©0-7 |2 3
1544 6412 B8o 10-7 |10-33 | ©-4 3}—220 1603{ 6 |Aog 11-2 [10-78 | ©0-4 |3
1545 6413 Bsz- 10-§ |10-09 | 0-4 {3 1604 7 |Fo 11-§ |10-68 | 0-8 |
1546 6414 Bt- 8.3 |827| o-0 3| 1605} 3 |F'8 11-9:¢{10-91 | 1-0 |3
1547 6415 Aoc 9-1 | 8-427] 0.7 3 1606 9 |F8 11-7 {10831 0-9 |3
1548 6416 F'g 10-6 1 9-62| 10 |2 1607| 10 |A2 11-4 |10-89 | 0-5 |3
1549 6417|B8c 8.818-49| 0:313 1608| 11 |F8 11-4 |10-16 1.2 |3
1550 6420 F's 11-1 {10-47 | 06 13 1609] 12 (Ko 11-6 {10-89 | 07 |3
] 1610] 13 |A2 11-6 {10-92 | 0-7 |3
1551 6422|A2 9-8 1 9:20| 0:6 1|3 1613f 15 |A% 11-7 (10-63 | 1°1 |4
1552 6424!A00 10-4 |10-14 | ©0-3 |3 1612, 16 |Fo 11-5 [10-53 | 1-0 |3
1553 6427\A2 9:4 | 8-801 0613 ,joli6r3l 1 ]Az 11-3:¢[10-06 | 1-2 |3
1554 6428|Bv 10-2 | 9:90| 0-3 i3 1611] 6 |F8 117 l11-21 o3 3
1555 6431|A3 1.3 |0-71 | 0:6 |3 1615| 7 |Fo 11-2 |10-50 | 07 |3
1556 6433|A3 11-4:| 9+02 | 2:4 (3 1616 9 |F8 11-4 |10-73 | 0-7 |2
1557 6436/B3a 8-9 | 8-50} 043 1617| 10 |Ax 11-3 1122 [ ©0-1 |2
1558 64371Aop | 10-7 ‘°'é9 0-5 |3 1618 13 |F'8 11-8 [10-79 | 1-0 4
15596438' Aoy | 11:0 [10-63 | 0-4 13 1619 14 |F'8 115 |11-02 | 05 |3
1560 6440|Fo 11-2 j10-46 | 0-7 |3 1620| 15 |Ax 11-% |10-56 | 0-9 |2
1561 6441|A2 10-6 [10-10 | 05 {3 1621} 16 |Ag 11-4 |11-01 { 04 |4
15626442A0M 10-39] 9:88 | ©0-5 |3 1622} 17 |Fo 11-6 {10-97 | 0:6 [3.
1563'6444/A0c 11-0 [10-45 | 05 |3 1623] 18 |Ag 11.2¢e1r-05 | 0.2 {2
1564|6447{Fo 11-1 |10-28 | 0-8 |3 1624] 19 |Aow | 11-2 {1098 | o©0-2 |3
1565/6448|Aow 10.7 |10-07 | 0:6 (3 1625] 20 {F'8 11-2 {10-84 | ©0-4 |2
1566/6449|E2 11:4 |10-16 | 1-2 (3 1626} 21 |F'8 11-4 (10-83 | 0:6 |3
1567|6450|A00 10-9 |10-43 | 05 |3 1927| 22 |F38 111 [10-48 | 0.6 |3.
1568(6451|As 11-3 |10-46 | ©-8 2| 1628 23 1As - | 10-9 j10-55 | ©0:3 12
1569|€453|A0a 9:7 | 9:38| o0-3 3 1629 24 |F8 11-3 |10-98 | ©:3 |3
15706455 Az 10-2 | 9:55 1 06 3 1630: 25 'F8 11-4 {10-84 | 0-7 2
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d‘OTOBPlByaJ\bHHe 3Be3Hble BCAHYMHBI H IIBETOBble IIOKa3aTEAH 3Be3J... 87
s |a)3] 4 5 6 7 18 t [2}3] 4 5 6 7 lf!
—23%1631| 26 (A2 11-7 [11.04 | ©0-7 {3/—24° 166:! 31 {F8 10+9 {10:56 | o-3 (2
1632; 27 |A3 11-4 |10:76 | 0-6 |3 1662 32 A3 10-9 {10-71 | ©-2 |3
1633| 28 lAow | 11-5 |10-90 | 06 |3 1663 33 |F8 I1-2 10:65 | 0-6 |2
1634' 29 |A2 11-4 10:77 | 0-6 |3 1664 34 |F8 10-8 l10-41 | 0-4 |3
1635| 30 |F'8 11:8 '10:91 [ 0-9 |4 1665 37 |Aou 11-5 (10:96 | o©-5 |3
1636| 31 |Fo 11-6 |10:69 | 0-9 |4 1666 38 |Fo 11-6 11:08 | ©0-5 |2
1637| 32 |F'8 11-6 (10-467| 1-1 |4 1667 39 |Aopw | 11-6 |10-97 | 0-6 |4
1638 33 |A2 11-5 |10-88 | 0-6 |2 1668 40 A2 11-9 |11-14 | o-8 {5
1636] 34 |F8 11-6 (10-72 | 0-9 (3 1669 41 [F8 11-8:¢10-78 | 1-0 |6
1640 35 |A3 11-5 [10-77 | o0-7 |3 1670| 42 {Aou 11-6 |10-86 | 0-7 |6
1641| 36 {F 11-7 [10:92 | 0-8 |2 1671] 43 {F 11-7 [10-73 | 1-0 |7
1642) 37 |A3 11-5:¢/10-84 | 0.7 |2 1672 44 |Fo 11-8 [10:82 | 1-0 (3.
1643] 38 (A3 11-0 |10:37 | 0:6 |3 1673 47 lAou 12.0 {10:46 | 1-5 |2
1644| 39 |F's 11-7 {10-90 | ©0-8 :2 16741 48 A3 11-7 (10-80 | 0-9 |3
1645 44 |A3 11-7:¢j10-80 | 0-9 |2 1675 49 [Aou 11-8 {10-88 | 0-9 (3
1646] 45 |Fo 12:0 (1098 | 1-0 {3 1676 s1 !Aow 12-0 |11-06 | 0-9 i3
1647| 46 |Fo 11-9 |17-13 { 0-8 3 1677] 52 |A3 11-8 {11-05 [ ©0-8 |3
1648| 47 A3 11-9 {1108 | 0-8 |3 1678! 53 |Aow] | 11-9 {1092 | 1.0 |2
1649 48 1A% 11+6 [11:05 | 046 |3 1679| 56 [A3 12-1 [I1-14 | 1-0 |2
1650 49 ‘A% 12-4:|11:09 | 1-3 |2 1680 57 (A3 11:8 |10-93 | 0.9 |2
1651) 52 |Aow 11-6 |10:95 | 0-6 |2
—25°1681| 10 [F8 11-5 l10-54 { 1-0 |2
—24°1652} 17 [F'8 10-8 [10:56 | o0-2 |3 1682 12 |F 11-6 {11-00 | 0-6 |2
1653| 18 (F8 10-7 |10:48 | 0-2 |3 1683 13 1Aw I1-6 |11-03 | 0-6 |2
1654} 20 |F'8 11-1 '10-52 | 0-6 |2, 1684 14 |Aow 11-7 {1102 | 0-7 (5
1655] 21 |As 11-2 [10-84 | 0-4 |2 1685| 19 |F 11-9 {10-98 | 0-9 {3
1656] 23 |F8 11-2 {10-70 | ©0-§ [2!
1657| 26 [Ag 11:2 [10-85 | 0-4 |2
1658| 28 [Fo II-I {10-91 | 0-2 |2
1659] 29 |F'8 10-8 |10-24 { 0:6 |2
1660! 30 'F8 11-4 l10-72 ' 0-7 I2 ]

Hmest mokasaresn usera st I0CTaTOYHOTO KOJIMYECTBA 3Be3Jl, MbI NpH-
CTYNHJIH K ONpeJesIeHHIO HX H3OHITKOB LBeTa. [Tockovibky, Kak dororpaduue-
CKHe BeJIMYHHbl BaJutenkucra, Tak H Ham (OTOBU3yaJbHBIE 3BE3JHbIE BeJIH-
YHHBI TPHBEJEHBl K HHTEDHALMOHAJBHOH CHCTEME, TO M I[OKa3aTeJH IBeTa

' 6yayt B To# ke cucreme. Torma, s BBIBOJA M30bITKOB LBETA, Mbl MOXEeM
NIOJIb30BATHCS U3BECTHHIMHM HOPMAaJIbHBIMH TI0KAa3aTesIsIMH 1[BeTa B TOH e CH-
creme. Mel Bocniosib3oBaJuch padotoit Pecceda [6], B KoTOpOil naeTcst 3aBHCH-
MOCTb MeX1y HODMaJIbHBIMU TOKa3aTeJIsIMH LBETa U CHEKTPaMH 3Be3J, ¥ KO-
TOpasi HECKOJIbKO OTJIHYaercst oT TakoBoid ke mo 1. IT. ITapenaro [7].

Huxe, B Tabanue IV Mbl NpHBOAMM JaHHBEE O 3aBHCHMOCTH mexay CI a
Sp  mo Pecceay.

Tabanga IV
B
Sp (HD) Me’l‘BL KapAKKOB Turamro:

20| CI Mg, CI
Bo —3-7 —0-68
Ba —2-5 —0-55
Bs —1-3 —0-38
Ao +0:2 —0-15
As +1-6 0-00
Fo +2.7 +o0-11 —1-1
Fs -+3:7 40-25 +1-2
Go +4-6 +0-43 +1-3 (0-56)
Gs +5-7 0-65 +1-4 (0-77)
Ko +6-9 0-90 1.5 +1-05
Ks +8-4 (1-20) +1-6 +1-45
Mo (10.8) (1-57) +1-4 +1-54
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88 T.A Kounramsuau

Hmes nabJio/leHHble oKasatean usera 1688 3pe3j u HOpMaJbHbIE IOKA-
34TeJH 1BETA, MOXKeM HepeiiTH K BbIBOJLY H30bITKOB uBera. [IpexsapuresbHO
MBI pas3fequdy BCIO HeedeayeMmylo obaacTs, niomanbio 100 kB, rpaaycos, Ha
YUYACTKH CPaBUHTEJLHO OJIMHAKOBBIE ITO NOBEPXHOCTHOH TJIOTHOCTH paciipese-
JieHust 3Be3jl. JLIs 9TOl LedM MBI BOCNOLb30BadKCh ororpadueit Baaienku-
cra. Beio o6acTh Mbl pa3ienian Ha 6 OT/e1bHbIX YYaCTKOB ¥ H3YHYHJIM II0T-
JIOIlIEHHEe B KaXKIOM H3 HHX.

Ha puc. 5 mMbl Opiip0,IdM CXeMy TaKOro NOApasesclus Ha OTACJIbHBIE
Y4YacCTKH.

d 3

27|, k\\\‘ _
¢

" A i " I — ?"‘ il —p':
16740 170~ 16 3T 4 (30 6 [T -

Puc. 5

[Mocae 3TOro MBI NPHCTYNAAM K ONpPE/E]EHHI0 PACCTOAHMA H CPEAHHX
H30BITKOB 1BETA AJISI OTACJNbHBIX IPYII; IPYNIAPOBKY 383 Mbl MPOH3BOJIHM
IO My, B Sp; OMHCaHHe MOJOGHBIX BBLIUHCICHHH MOXHO HAHTH B PaHHHX pa-
6orax A6acrymanckoil oGcepsatopud [3, 4].

* 7
a8
06
04

02

Puc. 6 ([--—-"'Ia)
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doTopusyaAbHbIE 3BesAHME BEAHYHHDI M LBETOBbic TOKA3aTEAH 3BE3f... 89

i

TakuM 006pa3oM, HMesl BHAMMEIE PACCTOSIHHS I H COOTBETCTBYHOILHE
UM M36uTKH uBera CE, MBI OMpe/le/IH/IM HCTHHHBIE PaccTOsiHHsA 1o ¢opmyse
logr=0.2(m-M—y.CE)4-11 3aTeM NOCTPOHJIM KPHBHIE 3ABHCHMOCTH IIBETO-
BhIX M36HITKOB M paccrosiHuii. Ha puc. 6—10 npeacrap/eHbl KpHBble 3aBHCH-
moctd (CE, r) nas kaxpaoro orenbHoro yuactka. K coxasieHnto, MBI pac-

NoJlaraji TOJALKO SIPKMMH 3Be3/laMH M IO3TOMY IIpeles MPCHHUKHOBEHHS He
npesbiraja 500 mapcekoe,

1 u III yuacrku—(a). a=16/50™, 5=—22° q=17"14," §=—20730

~nu'
*1.00

. 0.8
v o,‘ .
o4 "

. po?

200

300 “o 500

Puc. 7 (11 &)

B sTOM HanpasjieHHH IOIVIOLUeHHe HauHHaercss yxe ¢ 100 mc or
Coanua, pacrer go 300 nc, a aaiasiie, o 500 nc mpHpocTa HOTVIOLIEHHS
He 3aMeTHO. MOXHO CUHTATh, YTO MOMVIOLIAIOIAS] MaTepHs B 3TOM HampasJie-
HHH CKOHLEHTPHpPOBaHa Ha paccrosiHuE oT 100 no 300 mc (puc. 6).

Hu
4 100

08

o

. 0.6

< | o4

02

400 200 300 o

Pue. 8 {1V g)
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90 T.A.KogaaamBnuan

II ygactok— (b).« = 17%10™, 3 = — 24°. S10T yyacTOK BHELIHE KaK GyATO:
CPaBHHTJIbHO CBOGOZEH OT IOTJIOIIEHHs: 3/ech Habuawojaercad oGHJHe 3Besly
Kak BHIHO H3 DHC. 7, IIOIJIOLIEHHE 3/IeCh HE BEJHMKO, HO KPHBas HOIVIOMIEHHS
pacrer nmnasHo oT 100 nc mo 500 nc, rae u36HITOK muBera mocturaer 0,3.

A
ML
L 08

06

v 100 200 300 400

Y

Puc. 9 (V d)

-~

IV yuactok (c) a=17"30™, § = —24°30". [TorsiomeHnue 31ech Gojee 3HA-
yuTeJbHO. B 3TOM Hanpap/eHHE NOIVIOMIAION(Ast MATepUsl PACOJOXKeHa BECh-
Ma 6s13k0 K CoJHIYy H H3OBITOK IBeTa AOCTHrAaeT GOJILHIONO  3HAYEHHS
0."7 yxxe Ha paccrosHun 200 nmc (puc. 8).

V u VI yuactkn (d, ). a = i7%50% 35 = — 25% 4= 18%08™, 3 = — 26",
B >THx yuacTKax Hallld De3yJsbTaThl O MOTJOINEHHH MeHee HajleKHbl. M
pacnonaraem cpeiaumy 3HaueHusiME CE st paccrosiunit ot 100 e go 325 ne
v or 100 nc mo 400 mc,coorserctBenHo. [IpuueM, yxe npu 100 nc sHaueHus
CE pesuku: 0.6 u 0.45, COOTBETCTBEHHO, UTO HE COBCEM XOPOIIO COTJIACYeTCA
C BHeIIHeH KapTHHO# 3Be3jqHOro Heba Ha STHX ydyacTkax. Ha paccrosHun
325 mc CE nocruraer0”.8—0".9 B V yvacrke u 0".7-- 0™.8— 1a paccTosHUU
400 nc B VI yuacrke (puc. 9 u 10). BooGute, 1a G/1H3KHX PACCTOSIHUAX PE3YJTb-
TAThl NOJIYyYalOTCs MEeHee HaJeKHBIMH, TAaK Kak caM MeTOjl olpeae/TeHHs UCTHH-
HBIX DACCTOSTHHE He COBCeM TOYEH JJIsi MAJbIX PacCTOSHUI,

‘ “u‘d .
L 08

L 06

L 04 -

7 100 200 300 400 4

Puc, 10 (VI o)
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(oroBrsyarbHble 3BeszHBle BEAMYMHBI U LBETOBble MOKASaTeAH 3Be3J... 91

HccienoBanus MOMIONIEHN S CBETA B HANPABJAEHHH HA IaaKTHYICCKH LEHTp:
GRUIW BHIOJIHEHH M IPYIHMH aBTODAMH, HCCAEIOBABIUHEMH F TEMHON TyMaH-
HOCTH 0K0s10 ¥ Oduyxa METOZOM MOACYETOB 3Be3J TIOBEPXHOCTHOE pachpeje-
JIeHHe 3Be3/l B 06JacT momanpio 6.5 Ke. rpagyca ao 15.3 BuauMo#l 3B, Be-
JIHYHHH [8, 9]. Brllo 06HapyXeHo, UTo B 3TOM HanpasJIeHHH PaCIOJIOKeHO JBa
o6J1aka, 0aHO—GoJIbIIOe Ha paccTosHud 250 nc, u Ipyroe—iepen HUIM— Ha
paccrosinum 100 nc. O61wee norsolien#e, BL3BaHHOE 060HMH 06 1aKAMH JOCTH-
raer 4 3B. BeJIMYMH. DTO XOPOLIO COMVIACYETCS ¢ HAMIHMH JAHHBIMH B LV y4a-
CTKe, rie Haxomurcst ¥ Oduyxa. 3gech Ha paccrosinun 200 me CE=0.™ 7

T. €. o0iee pororpadpuuecKkoe MONJIOMEHHE JOXOAHT 10 3.™5%.
Ansaps, 1954 r,
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©C o nawd

PHOTOVISUAL MAGNITUDES AND COLOUR INDICES OF THE:
STARS IN THE GALACTIC CENTRE DIRECTION

T. A. KOTCHLASHVILI

(Summary)

The present investigation is based on Wallenquist catalogue [1] con~
taining photographic magnitudes, spectra and coordinates of about 6100 stars.
The coordinates of the centre of the region are a=17432m 5= — 25°, area
200 square degrees. :

Photovisual magnitudes of 1685 stars (table III) have been determi-
ned on the base of the photographic material obtained with 20 cm camera
of 40 cm refractor. Characteristic curves (fig. 1, 2, 3) are drawn by stan-

dards (table II) whose photovisual magnitudes are determined by the North
polar sequence stars.

* B megaBnux paGoTaX, NMOCBAILCHHBIX HCCAeZOBAHHMIO BOPOCOB O rarAaKTHYECKOM IIQ-
raowennn ceera, A. @. Topouamaase mokasaa, yto saBHCHMOCTD memay CE u 1, xoropyia.
O6bIYHO TOAYHAlOT Ha OCHOBe KPHBOiI PErPecCHH ILBETOBOTO H3BbITKa IO HCKaXeHHOMY 1I0T-
AOWCHHEM MOAYAIO PACCTOSHHS, He OTPAaeT MOAHOCTBIO AeiicTBuTeAbHyio xaprumy (Coobu.
AH Tpyauncroit CCP, 20, Ne 2, 1958). Bumecre ¢ TEM, OH 06PaTHA BHHMAaHHE Ha TO,.
UTO MHOMHMTEAb 7 XAAA MePeBOZa H3GHPATEADHOTO NOTAOWIEHHA B O6LIee, HE ABASETCH N0~
CTOAHHOH BEAMHHHOH ZAS ZaHHOH (OTOMETPHUECKOH CHMCTEMbI, a MeHseTcs B 3aBHCHMOCTH OT
CE (Acrporom. Lmpxyrsp AH CCCP Ne 167, 1956). Mur npoussean mnepecuer mammx.
AAHHBIX C YHETOM YNOMAHYTHIX (PaKkTOPOB. PesyAbTaTbl HECKOABKO H3MEHHAMCH, OZHaKo 06
9TOM MbI JaAuM BHOCAeACTBHH OTAeAbHoe coobmtenne. (ITpumeuanne B xoppexrype).
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92 T.A. Kouramsuau

From the photovisual magnitudes secured and reduced graphically to
the international system (fig. 4) and the Wallenquist photographic magnitu-
des, star colour indices have been deduced. They are used to study the
light absorption in the mentioned direction.

Colour excess—distauce curves for six separate regions (fig. 6 — 10)
have been constructed.

The total area is divided into six regions nearly uniform in star dis-
tribution density (fig. 5).
The mean quadratic error of Catalogue value (my,) is equal to~+0™06.

January, 195 4.
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S30L01T36AL  SbdHMBIBNSTLD  MILIAZS6MG0NL  d0VLISIEN, N 22, 1958
BIOJJIETEHb ABACTYMAHCKO¥H ACTPO®U3UYECKON OBCEPBATOPHH M 22, 1958 -

OB ATMOC®EPHOM 3KCTHUHKLWU
M. B. JOAHMA3E

Jasi ueneit cnekrpodoroMerpuu 3Be3q B 1956 roay Mbt OnpenesHau Criexk«
TpajibHyl0 Npo3payHocTh aTMmocdepnl Ha rope Kano6unu., Tak kak uabuio-
JIEHHsI OXBATHIBAIOT TOJ, TO MOXHO ClesaTh, XOTS1 W MNpeJABapHUTeJNbHBIE, HO
JOCTaTOYHO OMNpejesIeHHble 3aKJloueHusi, Huxe MBI NpHBOAMM HALIH pe3yiib-
tathl. OHH KacawoTcsl 3aKOHA M3MEHEeHHS aTMOC(HepHOH IKCTHHKUHH C JJIH-
HOIl BOJIHBI M JAlOT HEKOTOpOe IpeACTaBJeHHEe O COCTaBe H CBOHCTBax 4a-
CTHI| 3eMHOi aTMoc(epbl, a TakkKe O Ce30HHOM H3MeHEHMU IIPO3PayHOCTH Ha
rope KanoGuiu. .

Hurepecyouuii HaC y4acTOK CIeKTpa 3ak/Jio4eH B mpefenax Ar4600—
3790 A°. B MHOrouHcJeHHBIX paboTtax 110 aTMOC(EepHOH SKCTHHKIMHK yYKa3biBa-
€TCsl Ha HaAHYHe aHOMAJIHH B XOJe NPO3PAayHOCTH B JAHHOM Y4acTKe CIeK-
tpa[l, 2, 3, 4, 5, 6, 7, 8]. OGHapyKeHO, UTO CYIIECTBYET MoJsoca ocjabeHHs,
EbI3biBaeMast M3bupaTesbHbIM ocjabJeHHeM cBeTa asposoasmu [1, 2], ciaen-
CTBHEM Yero fIBJAsieTCsl TOT (akT, YTO MPO3PavyHOCTH aTMoc(depbl He H3MEHS-
eTCsl MOHOTOHHO B 3aBHCHMOCTH OT JUIHHBI BOJIHBI, VIMeeT Mecto MHUHHMYM,
JUIMHA BOJIHBI KOTOPOTrO JJIsl JA@HHOTO MEeCTa 3aBHCHT OT CPeldHero pasmepa
H pacnpefie/leHHs N0 THaMeTpaM 4YaCTHL, BHI3BIBAIOIIHX CEJIEKTHBHOE ocjiab-
Jenue cBera [1, 2] Tlpu 3TOM cesleKTHBHOE TNOIVIOUIEHHE MOIYT BHI3LIBATH
KaK BOJsIHBIE, TAK W CyxHe asposoqd [1, 9].

Hamn pannble MO3BOJISIIOT YCTAHOBHTh HAJHYHE MMHHMyMa B XOje IIpO3-
PavYHOCTH, ONpPENeTUTh MJIHHY BOJHB MHHUMyMa, NMPOCJAEIHTb 3a ero H3Me-
HEHHEM IIO0 BeJIHYMHE C TeYeHHeM BPEMEHH H CONOCTABHTH Pe3YJbTaTHl ¢ Me-
TEOPOJIOTHUECKHMH JaHHBIMH, HMeWHHUMHC B ofcepsaTtopun. KauectBo
pasMepel asposoJiel, BMeCTE ¢ APYTHMH JIAHHBIMH, XapaKTEPH3YIOT ONTHYE-
ckue cBoiictBa atMmocdepnl. [TocsaenHue Moryt 6bITH MCCAEAOBAHBI TaKXKe ¢
NOMOIIBIO Da3lesNeHHs] ONTHYECKOH TOMIIH aTMocephl Ha COCTaBJASIOIIHE.
B nacrosimieli pab6oTe ciegaHa MONBITKA MPOBEEHHS] TAXOTO KCCAEIOBAHHSI.

Ha6moneHuss NpoH3BOAMMHCHL Ha NPH3MEHHOH Kamepe ¢ JHaMeTpoM
00bekTHBa 20 CM, OTHOCHTETbHBEIM OTBEPCTHEM | : 5 ¥ MPEJOMJISIIONIUM YTJIOM
npusmer 15°5. [ucnepeuss pasua 147A°na MM okono H ., - YnoTpeGasuch

naactuukd Arca Actpo nauxpomatudeckue. CrekTpel o6pabaTeiBasuch Ha
camoperucTpupyiomem Mukpoporomerpe M®-4. Beero obpaGorano 8 cepuit
nabmonennit 38e3x B Ari, y Gem, 3 Cyg. o Peg v o Oph. Kovdduumenrsr mpos-
pauHocTH onpefejeHel nmo cnocoby Dyre. IlpuBseueHst Takxe JgaHHBIE O
Koa(unneHte mpo3payHocTH (cpemHee mo Tpem HalaoaeHusm & Lyr, o
Peg. v Gem). noaydyerusle ocenbio 1952—-53 rr. Ha rope KaunoGuau [5].

Onpenenenne crnekTpaibHOil npospayHocTd Ha rope KaHoOwan mpous-
BOIMIOCH HeomHokpaTHo [10, 11, 12} PesysbTaTel 3THX ONpeeieHHH MBI
3jtech He OylleM paccMaTpHBaTh, TaK Kak B 3THX paboTax MHTepecyloilde Hac
YUaCTKH CNEKTpa He HCC/IeJOBAHBl JETaJIbHO.

.
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94 M. B, Aoaugse

C nomompio Ko3bduunenTon HpO3paiHOCTH BBIYHCJAEHEI COOTBETCTBYIO-
LlHe ONTHYECKHE TOJIILUHLI armocdepri(T; ).

Takum oGpasom, Mbl uMeeM 3HAuEeHHS 115 CACAYION¥X HOueil: 1) 7—
8L 1956 r, 2) 14 — 15.1. 1956 r, 3) 6—7.1II1. 1956 r., 4) 9—10.11I.
1956 r., 5) 11—I12.VIII. 1956 r., 6) 12—I13.VIIL 1956 r., 7) 5—6.X. 1956 r.,
8) 7—8.X. 1956 r., 9) 30—31.X. 1952 r., 4—5.XII. 1953 r,, [5]. (TaGauua 1).

Ha puc. 1 npusogsitess snavemnns P, s 11 amue Bon B paceMatpupa-
€MOM y4acTke crekrTpa. Paccmorpenue PHCYHKA Jaer BO3MOXKHOCTBL CleqaTh
crepyomne 3akmoueHus: 1) umeercs HapylieHHe MOHOTOHHOCTH XOjaa: Vst
1_1_0.385; 0.397; 0.431; 0.443; 0.450 it Hal/oaTes MHHHMYMBE IIPO3-

PayHOCTH. 2) MHHMMYMEBI MPO3PAYHOCTH C TedeHHEM BpeMelr H3MEeHSIOTCS
- 10 BeJIHYHHE.

Ta6auna I
Ne
cepud

e 1 2 3 4 5 6 7 8 9

Amy {
1 460 0:23010-299}0-448 | 0-191 [0-186{0-391 | 0-389 o~198!o~362
2 450 0:207 10-35410-46010-198 | 0-184|0-398 | 0-320|0-234 0-378
3 443 6-25810-36410-416|0-184|0-186 |0-384 | 0-332 0:290 | 0-350
4 431 0:3220-384|0-434|0-216 | 0-2300-380 | 0-373 0-285(0-350
S 423 |0°35410-39610-38410-239]0-246|0-398 | 0-37310-299 | 0-356
6 413 0-398 | 0-440 [ 0-410|0-242 | 0-276 | 0-426 | 0- 400 0-327|0-382
7 403 10470 {0-484 0497 |0-295 | 0-305 | 0-461 | 0-463 | 0-380 | 0437
8 397 0:508 0515|0550 | 0-315 [0-378 | 0- 468 0:525|0-405 | 0-446
9 391 [ 0446 10-495 10-527 | 0350 | 0-449 | 0-518 1 0-655 | 0-416 | 0-479
10 335 01403 104551 0-475 | 0-407 | 0:575[0-595 | 0-715 | 0-524 | 0-529
I 379 10-42610-47510-47910-41910-55310-664 ) 0-748 | 0-571 | 0-594

B namem CIydae ONTHYECKYKO TOJILY aTMOC(pepr MO2KHO MpPeJCTABUTD
B BHJE CYMMBI:

T, = TR T T - Ty, (H

FA€ T ) —PEIeeBCKas COCTABMSIOMIAST ONTHYECKON TOJIUIH,T ¢ I T} COCTABJS-
1oKe, OGYCIOBICHHbIE CYXHMH a3PO30JSAMH H BOASHBIM TapoM (KpYIHbie
HacTHlbI), T;, —COCTABASUOMIASA, OOYC/IOBIEHHAS MEJKHMH  a3pO30JISMHU
{(pamuyc wactuun mopsiaxa 1 n M Meublre).

Bre MunuMyMOB 17151 yuacTka cnektpa Ak 4310-—4030 A 7, =0, 1 MH
MOXEM ONPeNeNHUTb 3HAYEHHsI T; . JleHCTBHTE/bHO, BBIUMTAst M3 HAGJIONCH-
HEIX 3HAYeHHH T) , BBIYHCJCHHEIE IO HMEIOWIAMCH JAHHBIM T;; H 1), NO-
TYUAEM T 3y =T, — TjR— T;..- DKCTPANOJHPYSA 3HAUCHHA T jt AJsl  CCTAJbHOrO
yUacTKa CHEKTpA, BBIYHCIAEM T'; = Tp-l-1) -+ T;, H, OKOHUATE/IBHO,—3Ma-
HeHHAT;( = T) —; . 3aBHCHMOCTb T;; OT A TNOKa3aHa Ha puc 2.

*
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O6 arMocepHoill BKCTHHKIIMM 95

JlaHHbe BbMHCTEHHI npuBoparca B Tabaune II. <,z BHUYHCA4Jace 1O
dopmyse Peses:
3an’(n—1)* HB
3 N Bo

o 7-8.1.1956
02
1445.1.1956

// P
=
o
[ L

TAR a4, )

oy
t

3 6-7.0.1956
l 06 -

s o5 9-10..1956

ar 1-12.4.1956
0§07
08
‘ {120,956
Mﬂ 5-5.X.1956
7-3.X.1956
05

4000 - 4500 AA

8
TN

Puc. 1

rae H—sricora omHopoxuoii atMocdepst npu 0°C u 760 mm (H=8 &m),
B—naBsenre B MM PTYTHOTO CTOJIGa, By—HOpMaJsbHOe AaBjeHne (760 mm),

p—rmoKasaTelb npesoMienus Bosayxa n—1=0.0002918 (A =5893 A, 0°C,
760 Mm), N—uuciio Mostekys B cm® atMocdepsl. I1pu Beiuncaenun almbl 6pa-
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96 M. B Jdoaruase

Ju 3Hayenue N=2.495X10'°, BrIBeeHHOe HaMH Ha OCHOBAHHM JAHHLIX O

3HaueHUsIX KOY(PHIMEHTOB IPO3PATHOCTH, NOJIyYeHHBIX A6GoToM s MayHT
Busncon [14] mo dopmyiie:

327w® (n—1)* HB
30 By

N =

) ©)

Tie a—YyIJI0BOl KOS(MMHIMEHT NPAMOM 3aBHCAMOCTH T3 0T A™* X 10,

et
\
» N 9
s ®
)
L]
)
ry [
by
4 4
\'4 A 4
o a 2 6
Ll
) = 3
°
o—O— — 2
v—o\\.—-o- ]
?
=
4000 “0 by
Puc. 2

3HaueHust & U N ObLIM TAKKE BbIUHCJICHLI H IO HAlIAM HaOJIOJeHHSIM
o TeM 2Ke TouKaM, JAJd KOTOPbIX OBbLIM BbLIUHCIEHDBI Tits HO BBUAY MaJou
TOUHOCTH STHX BCJAHUHH (H3-3a Y30CTH CIICKTPAJBHOTO Y4acTKa) OHH He HC-

I0JIb30BAJIHCL TIPH BBIYHCICIHH TR T, BRIUMCAAIACH 110 (opMmy.e:

Aw = wlnaw;_, (4)

rle 1w KOJHUECTBO BOASIHOTO Tapa, colepxaulerocs B atmoctepe, B can-
THMETPaX OCaXKACHHOI BO1LI, &,; —IPO3PAYHOCTb MACChl BOAAHOTO mMapa la

NyTH CBETOBOTO Jiyua, SKBHBAJCHTHON 1 CM OCAXKACHHOH BONBL ~3HAUEHHST
w BLIYHCJSIHCH 110 (hopmyJse I'aHHa:

- ’ 5
W=2.3 €. 107 Tz000, ©)

rae e, —YyOpyrocTb BOASHOTrO Tapa, a h -—BbICOTa HAJ YPOBHEM MOPS B
merpax. B mamem cayuae A=1700 M H

Wey = O 145 Cy ws ©)
@, —MBbl Gpamu mo panusiM Poyas [15].
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O6 armocepnoit sxcTHHKIHH 97

BLIYHC/IUTD KOIMYECTBO BOLSIHOTO Mapa w Gojee TOYHO B HACTOSIEe
BpeMsi Mbl He HMeeM BO3MOXHOCTH.

Tak kak ans 4) u 5) cepuit HabmonenHiT) ~1T;R TO NPHULIOCH LOMY-
- CTHTb, 4TO Ty, =0. (Tabauua II), xorsie, + O.

Tabauga 11
T T T

Nef Ton TiR _‘Eﬂ(% Tiw ﬂ% Ty _..;'_‘% Tix _;"f%
Tln T T TN

1
10:230| 0-166 722 0-:022 9:6 0-000 0-0 0-:042 183
2{ +209 <182 87-1 023 I1-0 +004 1-9 +000 00-0
3| -258 -196 76-0 023 8.9 007 2.7 <032 12-4
4] -322 ©217 674 025 7-8 012 37 -068 21-1
5] =354 231 65-3 026 74 -015 4-2 -082 231
6] 399 257 64-4 027 6-8 -019 4-8 <096 24-0
71 470 -284 60-4 <029 6-2 <023 49 ©134 285
8l #508} 302 59°5 +029 57 -024 4-7 "1§3 30-1
9] -446 +322 723 031 7.0 026 5.8 <067 15-0
10| :403 ©342 84-9 ‘032 7-9 -028 6.9 001 00-3
11| -428 - 365 85-3 033 7-7 <030 7-0 -000 00-0

2

|

110:299 [ 0-164 54°9 0-012 4-0 0-088 294 0-03§ 11-7
2| -354 180 50-8 -013 3.7 +090 254 071 20-1
3| 364 ©193 53-0 013 3-6 -090 24-7 -068 18-7
4 -384f 214 557 -014 37 -093 24-2 -063 16-4
5| +396] -230 58-1 -013§ 3-8 +094 23+7 -057 14-4
6] 440 <254 57-8 -016 3:6 095 21-6 075 17-0
7| 484 -280 57-9 -017 35 096 19-8 <091 18-8
8| 518 -298 57-9 017 33 <097 18-8 -103 20-0
9| 495 318 64-3 -018 3-6 -098 19-8 -061 12-3
10| -455 338 744 -018 39 <099 21-7 -000 00-0
11| -477 359 754 -019 4-0 -099 20-6 <000 00:0

3
1(0:447| o-162 36-2 0:024 5.4 0-108 24-2 0-153 34-2
2| +460 <177 385 <026 56 <110 239 <147 32-0
3| -417 191 45-8 026 6-2 <110 264 <090 21-6
4| 434 <212 48-8 <028 6-4 110 254 084 19-4
5| 384 -226 $8-8 <029 7-6 ‘111 28-9 018 4-7
6| -410 -250 61-0 041 10-0 112 27-3 -007 17
7( -497| 276 55-5 -033 6-6 -113 228 -075 15-1
8| -549 294 53°5 033 6-1 <114 20-8 -108 19-7
9| -525 314 59-8 -035 6.7 ‘114 21-7 062 11-8
10| 484 334 69-0 -036 7-4 ‘114 236 <000 00:0
11] -507 354 69-8 -038 75 S11§ 22-7 -000 00-0

4
1/0-189| ©0-164 86-8 0-025 13-2
2| 1977 -180 91-4 -017 8.6
3| +196]  -193 985 ) +003 I-g
4 -214] 214 100-0 - 000 00
s| -230] -230 100-0 -000 o-0
6] -254 ©254 100-0 000 0-0
71 -288 -280 970 -008 2-8
8 -315)  -298 946 -017 5-4
9| -352] 318 90-4 ' -034 97
10] -404] -338 835 -067 16-6
11 -417 359 86-2 -058 13-8

7. 303bo. Suhbmg. adl. domm., Ne 22.
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98 M. B. lornase
l T T
' TiR T u . x
9 T -— % T — Ax —%
% o rlR 'tl" i A ‘t;ﬁrv % d ‘rln% 7)."
5
l 0-000 0-0
1,0-16 0-16 100-0
2 -18?1 '183 100-0 -000 g:g
3| <193 *193 100-0 :g(o)(o) oo
4] -214 <214 100:0 ° 0-0
5| 230 230 1000 .ogg 00
6| -254 <254 100-0 00 2.9
71 -305 -280 91-8 6153 52
8| -366 -298 31-4 -0 -0
9] -448 -318 71:0 :130 2.0
10§ -573 -338 59-1 ) ?3? 4315.2
1l 5544 -359 64-8 . 9
1lo-390}! o-16 2-1 0-046 11-8 0-10§ 269 0-075 19-2
2, 3:;,38 -183 25‘3 <048 121 -108 27-1 -062 15-6
3| -332 193 50-5§ <049 12-8 -110 28-8 -030 7:9
4| -381 <214 56-2 053 139 ‘114 299 000 g:g
sl -4c0 +230 57-5 +055 137 ‘11§ 28-8 -000 00
6| -429 ©254 592 <058 13-§ <117 27-3 000 00
7| -461 -280 60-8 -061 13-2 120 26-0 -000 0
8| -483 -298 61-8 <063 130 <122 252 -000 o
9] -520 -318 61-2 -066 127 ~124 23-8 -Oéz 2-3
10| -593 338 571 -067 I1-3 12§ 21-1 063 12-5
11| -663 359 542 -071 10-7 126, 19-0 -107 16-3
7
‘0- 0-16 2-2 0025 64 0-113 29:0 0-087 | 22-4
;‘o-gig -x8g §6~3 -026 8.1 ‘114 35-6 000 l 0-0
3| -334 +193 57-8 -027 8-0 -114 342 -000 o~g
3l 373 214 | 5774 <029 7-8 115 | 308 ) -015 ‘ 4
5| +375 -230 61-4 -030 8.0 11§ 30:6 -000 0-0
6| -400 254 63-5 -031 7-8 115 28-8 -000 (6)-2
7| 458 -280 61-1 033 ) -115 2§-1 -030 b6
8‘ -538 -298 55-4 <034 6-3 116 21:6 -ogo e
9! -655 -318 48-6 -036 55 116 17-7 -1 g z: -2
xo0| -717 -338 472 037 g1 -116 16-2 - 22 ‘ 31:5
11] -748 359 48-0 -038 51 ‘117 15-6 234 31-3
8
1/0-206| ©-164 79-6 0-032 15+5§ 0-010 | 49 0-000 0-0
2! 232 -180 775 ‘ -034 { 14-7 -018 ! 78 -o?o ‘ Io:o
3l -290|  -193 66-6 | -034 | 117 -024 8-3 -039 gg
4] -283 -214 75-6 1 037 | 13°1 -032 ir-3 -000 0-0
S| +307 +230 7$-0 | +039 | 127 -038 12+3 000 2
6l -335 ©254 75-8 -040  I1-9 <041 12-2 -000 | o
71 -376 -280 745 -043 ¢ 11-4 <053 141 - 000 ( 0-0
8 -402‘ -298 742 044 \ 109 -057 14-2 -oog o-'é
9l -442 -318 72-0 -046 10-4 -062 14-0 -01 3
10 -524 -338 64-5 l -047 9:0 -065 12+ 4 l 074 lg-x
11l -571 359 l 62-9 -050 8-8 -070 123 -092 16-1
9
1jo-362| 0-16 454 | 0-024 6-6 0-096 26-5 0-078 21-§
z' -g78 ~18§ 476 026 6-9 <099 26-2 -073 xgg
3l -350 <193 552 -026 74 101 26-8 -030 .
4! +347 -214 61-7 .028 8.1 - 105 30+2 -000 0-0
st -366 <230 62-8 -029 7-9 <107 293 -000 0-0
6! -405 -254 62-7 -041 101 110 272 <000 0-0
7‘ 426 -280 65-3 -033 7.7 -113 26-6 -000 0.0
8l 446 -208 66.8 -033 7.4 115 25-8 -000 0-0
9‘ 479 -318 66-4 | -035 73 ‘116 24-2 -010 2'C1)
10 -529 338 63-3 -036 l 6.8 -118 223 037 7-
11| -594 -359 60-4 ‘ -038 6-4 <120 20-2 <077 13-0
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99

O6 armocgepnoii sxcTHHKUURA

Takum oGpasoMm, umes 3naveHnsity , TR, Tiw, Ty (Tabmuna II), Bhum-

CIAEM Ty, = T; — TR —Tdw —Ths*
3aBHCHMOCTbT), OT A mokasaHa Ha puc. 3. JlanHble BHIYHCHeHHE npH-

-BoxATCH B Tabauue II.
CyMMHpYs CrilaxKeHHEIe 3HAUCHHA Tz, Ty, Ty H Tjx,107IyuaeM t' ) , OTIIH=

‘Haloleecs OT 1T, B CpefHeM Ha 69,

%
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100 M. B Joarnase

TIpunnMasi OTKJIOHEHHS Tj, OT T'; 3a OWMOKH OMNpejeseHns, BBIUHCIHM

. TR Yw  Tn o P
IJI KaXXJA0H HOYH OTHOUIEHHA ——), —— ), -0 —
T Ty T )"

(rabuuna 1I). Pac-

cmotpeirde Tabanuel 11 noxkaserBaer, uTo B aTmocdepe ONTHYECKHE TOMIY [0
COCTABJISIOLIEM PACMPEesIOTCs TaK, 4TO HauboJbliee 3HaYCHHe NPUXOAUTCH
Ha Tj, 3aTeM Ha Ty H Ty, (7.1.1956 1. T > Tiy) - Thx LIS JQHHOU JUIHHBI
BOJIHBl A HE OCTAeTCs MOCTOSIHHOM.

Ha rope KanoOu/an a0CO/IOTHAS BAAXKHOCTD H3MEHAETCH B 3aBHCHMOCTH
oT cesona. MOKHO 0xKHIaTh, YTO 3HaueHHe Npo3payHocTH OyAeT 3aBHCETH
OT 3HaUYeHHs a6COMIOTHON BjaaxHOCTH. CpaBHEHHE 3THX BEJIHYHMH NOKA3bIBACT,
qTO ISl BCEX TOUEK PaccMaTpHBAEGMOro yyacTka CHeKTpa ¢ YBeJIHYCHHEM a6-

COJIIOTHOI BJIAYKHOCTH 3HAueHHe T, =1Tj g |77y YBEIAUHBACTCA. 310 o3HAa-
yaer yBpesdueHHe NPO3PavyHOCTH 3UMOH M yMeHblueHHe ee JeToM. UTo kaca-
eTcsl 3HAUEHHS COCTaBJSIIOLLIUX Tjgs Ty Y Tay» TO OKA3BIBACTCS, UTO T)R (wanpu--
mep mas & 3790 AO) HauGoJblIee 3HAUeHHe HMeeT 3MMOH, a HaHMeHbllee—
JIETOM; -:;_w——Hao6op0T, a T), -——YyBeJIHUHBaeTCH BecHOH. OmpeneseHHOH 3a-

BHCHMOCTH IIPO3PAUHOCTH OT BeJMYMHB! OTHOCHTEIbHOH BJIAXKHOCTH He 00mHa-
pyeHo.

[pumem pomyitienue [4] o Haquyuu B armocdepe cMecH YacTHLl PasHLIX
JHAMeTpPOB, B KOTOPOH mpeoGJsiaaloT YACTHIBI JABYX, TPeX W Aaxe HeTbpeX
coptoB. Teopust CrpsTrona-Xoyrona [13] saer BO3MOXHOCTH BHIYHCIHTD pai-
Mep H KOJHYECTBO YACTHIL, BHI3HIBAIOIIHMX CeJIeKTHBHO® ocnabieHue CBeTa.
B naureM ciyyae 5To GyIyT auaueHusi r W 1, JJIs KOTOPBIX oc/ab/ieHHe CBeTa
paBHO OCAAGIEHHIO, Bbi3bIBAEMOMY peasIbHEIMHE YaCTHIAMHU B paccMarphBae-
MoM yuacTke criekrpa. [To a1o#t TeopuH pajuyc 4acTHI IpHONH3UTEJIBHO COB-
nAagaer ¢ JJIHHOH BOJHBI MAKCHMYMa IOJIOCH TONJIOIEHHS ¥ MBI JOJIXKilbl J10-
TycTHTh (pHC. 1), YTO B OCUIOBHOM MBI UMEJIH HaCTHIBI C pajrycaMu %2.0.385;
0.397; 0.431; 0.443; 0.445 . KosnuecTBo 3THX yacTul, (1), IS KaxKp0ro cop-
Ta C PaJUyCcOM 7, MOXKHO BLIYHC/HTH U3 COOTHOLICHHS

Te=2nr"nK(p)==n, ()

I'ie N—KOJHYeCTBO YaCTHIl B BEPTUHKAJBHCM cToa0e aTMOC(bepr C eIUHHUYIILIM

ceuenneM, K—oyukuus Crtp3TToHa-XoyToHa, yTouHenHas XOYTOHOM H Yo-
27r .

xepom [16}, s = —un —K03(hHIMEeHT oc1alIeHust, PACCUHTAHHBIM HA O~
;

HY YaCTHIY. T;, —OepeM 3 TalIHIbl 11, K(p) —u3 Tadanusi Xoyrona u Ho-
kepa [16, cTp. 956], r—onpesesieM NO JTHHE BOJTHBL MAKCHMYMa [OJIOCHI T10-

FJIOUIEHHS T4
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O6 armoctepuofi sxcTuHKmAM 101

Has r u n nonyuaem crenyompe snavenns (trabmuua IIT)

Ta6anua 111

Cepus ™ n
1 0-398 3:93 X 108
2 0-397 2-65 X 108
0-450 1-42 X 10°
3 0-397 2-78 X 10"
0-431 1-83 X 10%
0-450 305 X 108 '
4 0-38s 1-83 X 10%
0:450 3-60 X 10t
5 0-385 6-44 X 108
6 0450 1-24 X 10°
7 0-431 3-27 X 104
8 0443 8.05 X 10%
9 0:450 1:46 X 108

Paccmorpenne stoit Ta6anus mokassisaer, uto HauGoJblllee CeJeKTHBHOE
‘TiorJIomenKe 4acTHi paauycom 0.385 p npuxonurcs Ha J1eTo, paauycom 0.397 p.
—Ha 3uMy, a paauycom 0.431p, 0.443 p, u 0.450 p—na BecHy. BosmoxHo,

YTO BECHOH, KOr1a 3HaueHWe t;, HauGOJblIee, H 3HAYCHHE OTHOCHTEJIbHOH
BJI4KHOCTH HaHMEHblllee, CeJEKTHBHOE OcIabileHHe, KPOMe BOASHBIX a’po30-
Jiel, BRISHIBAIOT TaKkKe CyXHe aspo3oiH. [lajbHeimue HaOJMIONeHHs K CpaB-
HEHHE HX PE3yJbTaTOB C METEOPOJIOrHYECKHMH AAHHBIMH YTOUHAT CHe/IaHHBIE

“HaMH BHIBOJHI.
Oxk1a6ps, 1956,

AUTEPATYPA

1. Poavonon C. ., Has AH CCCP, cepun reorpagmu. u reopus, Ne 4, 135,
1942,

2. Vassy A, Vassy E, J. de Phys. 10, 459, 1930.
3.Coxonrosa B, C, Becrnux AH Kasaxck. CCP, Ne 8, 1948.
4-Dessens H. Ann. de Géophys. 2, 68, 1946.
5. Bucrpora H B, Kauznaarckas aucceprauun, ANennnrpaz, 1955.
6. Toponosa T, I1, JAH CCCP. 109, N 2, 295, 1956.
7-Kitamura M, Nakamyra Ts., Ann. of the Tokyo Obs.

II series 4, & 3, 179, 1956.
8. Wempe J., AN 275, 1,1, 1947.

9. Besasepxuui LI A, Tp. Kazaxcx. Hayun.-ucca. Fuapomer. uncr., som. 2, 1954.
10. Karangaase H B, Bioan. Abactym. acrpoms. obceps., Ne 10, 107, 1949,
1. Borokaase P. [, Mepen. 35. 9. Ne 6, 381, 1954.

12. Kaxaunzaase H. B, Boax A6actym. actpogpus. obceps, Ne 22, 1958. .

13. Stratton J. A, Houghton H. G., Phys. Rev. 38, 159, 1931.

14- Abbot C., Aph. J. 34, 203, 1911; Hdb. d. Aph. 2, 1929.
15. Schoenberg E., Hdb. d. Aph. 2, 1929.
6. Houghton H. G, Chalker W. R., JOSA 39, 955, 1949:

Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1



Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1

102 M. B. Dolidze

ON THE ATMOSPHERIC EXTINCTION
M. B. DOLIDZE
(Summary)

With the aim of star spectrophotometry, the spectral transparency of
the atmosphere on Mt. Kanobili has been determined in 1956.

The obtained material belps to involve some preliminary conclusions
concerning the law of the extinction variation with the wave length, and
the composition and properties of the air particles and transparency sea-
sonal variations on Mt. Kanobili, as well.

Observations were made using 20 cm. camera with 15°.5 objective prism.

The spectral region under investigation is A\ 4600—3790 A.

8 observational series for the stars 3 Ari, v Gem, 5 Cyg, « Peg and
o Oph are worked out.

Trangparency coefficients are determined by Bouger method. Using
them, corresponding optical thicknesses of the atmosphere t; for 1l wave
length values are calculated (table 1, fig. 1)

The examination of the fig. 1 shows a preak in the monotonous path:
transparency minima varying in magnitude with time are observed. From
the available formulae and with meteorological data obtained at the Obser-
vatory, the atmosphere optical thickness components (table II) Tag, Tae> Taw
and T;, are estimated, they are conditioned respectively: by Rayleigh sca-
ttering, dry aerosols, water vapour and small aerosols (particle radius.
about 1 and less). The Ty, dependence upon A is shown on fig. 4. Sum-
ming the smoothed values of components T; we obtain T differing from T
by 6 per cent in average.

Table II gives the ratios —EB, —iw, M and h
T\ T T\ !

Conclusions are made on the base of Table 1I data on the depen-
dence of Mt. Kanobili observational conditions upon the season and dimen~
sions and composition of the aerosols.

Oktober, 1956.
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OBOLOITFE0L SLOLMBOBOI DA M3LO&H3OEMANNL_d0TWIGIEN Ne 22, 1958
BIOJUIETEHb ABACTYMAHCROH ACTPO®U3UUECKOI OFCEPBATOPUHU N 22, 1958

020L01IB60L MBLIGLIIGMAN0L L39IGALMIILOMLIMIVé
R0d4806392000 RV3TBO3930L BIRIBIBNL BALOEIS

0). &O%30dD

Fobodrgdobyg LodwmTom Fotdmaagbl ogmombmdabs o 396909300 asboffo-
gdob gobmbgdol dobgrogoom 3%bols >]@ogmdols dobobosmgdgmaors dodmbogmgol odsb-
ondbol ob@bmaobogmé mdlgbgodmébooBo 1940—1951 fgd30 Fobdmgdryemo
b3gdBém3grrombym3mébo ©9430¢398000 dabogmol Logymdgg by

LodmBomb Bobobl FobBmoagbl, acBmés o ofbgl, o bmaméb, de Lob-
bmon godmobodgde fgambbg%gglg@gdaﬁmggggggbo 08@33 go Oodagmb boffogmols
396303mmd0TB0 sdobiomdbobs mobgbge@mébool oy306393000 dobiogmol dobyogo0m.
3360350, 6o gohggbmor oy dedpgbow bg3bgbybesdimmos 5606w o Jobogme.

3obloborragmo 3gbompoal g06ds3emmdeTo (1940—1951 770 ©oy30b3929830
dombolformgmdel pgdmmdobyb: 3. Aboody, b. 30mhamd00bo, . bomobhodgomo, o.
4m3s30emo, o. Bmbmbiody © o. 60%3dg- dobogmo 1950 Femol Roogerooy a0dm-
380969300 9dsbowmdbols bBhmgobogmbro mdbgbgotmbonl, dommgBnbgdTo [1].

) beogmb( 3bmdogros, L3pdEbedgmomb jmdon 94306398930 begds 3%ob

Jomdnbgghnl ©y@mgdty: grmgnedby, 3bodnByhobigdty, dm3smgdbs.
mdlbgbgo@mébools domegdgbgdTo 39903394698 moo dmbo(3g35d0 Jbmdmboygbwy-
o §oh3mbogdbgdol Iglobgd, boz LoJobrms dsoro Lodob@ogobomgob.

2doborndbob  sbBbmaobomé mdLghgodmbosdo L3gdBbmIgronbymdmba
094309393930 ©oofym 1937 Fob Lyddgddbosb; 3obrzgero 0430639398¢, (jbe-
oo, oym LoG3geme o srdliobdgdogmb boboomb oot dcoo. 3bmgboduymo ©o3-
306398980 o0 ym 3930(gd00 M@lbes a3006, odo@mad %98mopb0B6ummo Jobbolson-
30b Loglgdoor gobrgobo dobogmo Fgodemgdo n3gogarmmo 1940 Fmosb. 1938—1939
Fgdol ogz0b393930lL By oséogdooy adoma bobobbol Jobgbow wbeo hooorgom
mb, s3bymgg, dgdmbzggomo  ©sdyz0bggdmgdol  bBobo (8o, Gobo oEgoma
3Jembs godobamadumo Jobybgdol godm. o3 dobgbgdom mboo soblES oo, bmd
1938—1939 GmgoBo gdoe sdarmo ©o 393Botodgdels 0T4obo Esnbgdmme
360T3bgmmds oomyds grrmymrmgdobs (oo 3bndimdgbob3gdol  Femombo LoBum-
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bmamd; J393mor ogobobogom, Lbwmmoso ©od53d0ym@omgdg Vgwnagdl odemg-
30ob, bmambg Germgnegdol, oby dm3smgdols s 3bmdmdgbrobigdobogol.

h3960 dobogms 039 doggdvyemo 0]6s Ibols bogob Gorm-(Gorm3g bobygeblog-
bogdobmgol, by ghorsco. i

b93momboTbw obmbqda aobbo o 0]bs 0b®gbloméba (I=23,4,5) -
d‘ggrggobo %-a BWS?Sngbomgob, E}wo@agg? ((::)maiéo 398010’) li:'DZ], OvGO{)GUomi&)'o(Bg’i‘»-
3mbod6q30 byl 0dgmbgdgb obgobogg 33emomgdgdls > 4obmbbemdogbgdol,
begmbbog yzgems abos—bnbao ©s droglro—FotBmboddbgdo. s3ub aob dem-
340930 ©o 3bmemdgbebgdo ©obsforrgdnmo 0fbo Foporm oo ©Exdomgobgogdo-
b3 o dommgoboi (3orm-(30tr4g aobbogmmmo ojbo Gogeronbmdols s gobygdol
dobggem gobofomgdol jobmbgdo.
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Bob. 10l B0 dbuyo—mébogg Bobggohbggbmbsomgat Lagbmme 5390w ro—
oh3963L 1941 Foerb ofBogmdel mbog g9 mgdol (1940 Faerorb Bgotrgdom)s
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ol gordgeom, @edadndono 3F39b30mmgd00 [2]) ohag6qdl, d0608mal 1944 Foemb, bo-
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Loongol gbrorsoomgduy o 3603369 rrmdobomgol) boydome edobslosmgdgero o o=
Logéo Lobg ojab.
h396 Bogb dopgdmero abon039d0l Bgehgds mofgdol o sdmpbizgggdoly
860399900006 [2,4] odemgae dogmosh gty obbggbat. o Bggbarndoo méroobadg-
Bob goblbgoggdel = 2%0b  @obryegdBo, box Logbgdoo oboTg9800,  dEy6:
mbogg gboobgdgmo dsbogro gobmormnb 033063339090 o3yobrgdmemo.
0dbogam, Logebyogdol dobggoo goboformgdol gobmbe(, gobbormyero odol-
036l mdLgbgodmdanl L3gJBmdgomb gmdmé 333061398000 Bobogmols Loy~
dggemby Logdome  adogdaymazogrgderage bmbepe o Lbwmro Loboor Fohdmog-
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s 030530\_50@00‘07 (3ogonbmdobs o 39699d0b dobgcogoo a0bsfomndol gobmbg~
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Bobggebbggbmgdol 3bg g9 mmdsBo Jopgdoom: 5 ©s3430ymaorEgdooy Fbmmmns
Gbbormgdol dmygebom, Gowash Lbgs dmbo(ygdgdol Logydggemby Loorobsm abe=
Rog9d00b Igobgdol BgLodergdmemds obr agjmboo.

IT gbbool 3obgger Lsd Lgg@do Bm3ndmeros hbrogmgo bobggobbaggbm=
bamgol 3bmemdghob3gdol gobmmdms momébo LsBumomm 9603369 mmdgdo Eodo-
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B3g60 (bbomost Edudnhrgds, Mmd Esdarrobyasbo 3bmdymdglob3gda
obgobegg 3obmbBm3ogbgdsl 0dgmonbgdqb, bmaméb(y d%ob Lbgs hggmemgdbogo o=
3mbsJdbgder bmdergdogs m3orogbhgbo dbmerme odsmysbggdash bmBo hbrog~
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@gbbomo 1I
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1941 {1199 96-0 118-8 | 125:6| 134:7 126-0 [122-7]| 114-8 122+ 4
1942 | 9I-1 33-0 90-8 | 110-4 92-8 107-3 |101-7 91-6 101-3
1943 |122-4| 222-6 127-2 |130-1| 163-0 139:9 |126:6] 167-1 135-2
1944 |126-0{ 1226 125-6 | 125-3| 1547 139-5 |125-8! 147-9 132-6
1945 |123-1| 208-7 156-0 |153-1| 170:7 159-2 |139-9| 183-9 157-8
1946 |137-6| 194-6 158.1 | 166-8| 192:§ 177-3 l151-3| 193-§ 167-5.
1947 |141-3; 108-5 1296 | 146-4| 168.9 | 155-5 |144-2| 145-5 | 1447
1948 |105-7 88.7 101-0 |338-7| 260.2 309-6 [233-3] 200-5 222-4
1949 |[170-41 163-4 168.7 |198-4| 118.8 187-9 [183-2¢ 150-9 176-8.
1950 |166-4| 139-2 163-5 | 127-7 86-4 123-2 |148-9| 114-9 1454
1951 |178-3| 260-0 182-2 | 1527 92-32 146-4 |165-8] 144-7 164-2.
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2dsbmndbol mALgbgembool L3gidbmdgmomlymdnbd ©oggobggdems ©s3nToggdab.. 109

dg9-3 (oo 39-4 bobobgdol Bgobgds oh3nbgdl (ob. 3bmgdo mbong bobggot-
bgghmbogol ghomowp), Gmd 3bmemdabobigdol gobsformgdol 3bwmwo, Tgoabg-
doom maybren Jomagm 3obggdby- Fowal, 300dg Brmymegdolboorgol. SbmEmdgbob-
(39%0b goboflormgdol dbwo, LoTmorrmp, 6°-0mss s3opmgdmeo germymgdeb
Looroboem chwonb dgpobgdoon.

sbgobegy 6‘)"’{]8""06"[’ 5J3L spgorro modgdobe o edormysbyeosbo Sbhmem-
dgé0b(3980L 3bvmgdol Byobindolol, b Lbgo s3@mbgdl homEehgdose [5:6].

39b30bommar Jopormaebgovbo 3bhmEmdgbebigdol asboforgde. ob. (sbbomo
III coo bob. 5-0b Fyggdoo dbmo, bmdgmo owbodbrme goboforrgdsl mébogg
bebggetbgghmbogol ghoop godmbodegl. gbogogo ohgzgbgdl gobgrgdol aobefo-
@360[} Bﬁa‘g&)gc‘@a&b 1941 oo 1948 §mndTo. Qo&c-@ao%@g%oui?o S@m@@&g(’noﬁ-
(39%0b 356:F0rmgds yo (39-5 bobobby Jorgmosbo bobom aogmqdmemo 3bwmo oliggg,
bmgméry 3%ob oBogmdol obobhgbo dobobosmgdmgde (modgdo, Bermymemgdo oo
Lbg.)- 053350&) 30dLodmal 1943—1945 FmndBo . 0. bmamerg aoblobogmgge go-
benbl ngg@g%t’nos oboboomgdl (3ogmmol obofyolBo.

mbogg abagogol mbomoghbor Igmeglnds—DBgobgde Gom@o@ ohg9bgdl, wom-
Joob obobo gbodobgol ogbgdgbo—abool dojbodmdgdo Bgméol Fobadmdgdl Bg-
gLodadgds (bob. 5).

@gbbogo TTT
Ibhmtyndghdbgdol gobgosde

hbbgommgmn Babggablggbm | Ladbéogmo babggablggbm | mébagg Babggabby. gbhmsc
- mbogg | ©d>- . 03y > ®bo,

fiezado b?@- aD‘S{;Q" 2o690. | dom- aass’bﬂ’ 50633. 6?@- BD%DQ' aaSag{.]

3°600. 309 gbone  [3°690. 329 9booE |asbyp. | ©°°0% 96hm>E

{ |

1940 | 21-4 477 22.8 23-1 536 26-6 22-3 52-0 249
1941 | 18-4 96-1 20-8 20-3 49-6 21-9 19-3 59:6 21-2
1942 | 170 48-0 17-1 21-1 50-4 26-1 19-2 50-3 22-6
1943 | 237 §3-2 25-1 22-3 52-4 31-6 23-0 52-4 29-2
1944 | 33°6 493 357 32:04 537 423 33-0 52-8 39-2
1945 | 32°0 | 50-1 39-0 | 30:4 1 534 384 |31i-1) s51-8 38-6
1946 | 26-9 . 332 364 | 26:9 549 383 | 269 | s54-1 37°3
1947 | 22-5 | 61.3 36:3 | 243 597 38:6 | 235 603 37-6
1948 | 219 63-6 347 23-6 68-7 40-3 22-8 68-7 38-0
1949 | 221 | 59-2 31-3 | 22:4 | 546 26:6 | 22:2| 579 29-3
1950 | 23-2 3 K] 26-2 21:2 544 24-8 22-3 527 25-5
1951 | 21-3 51+4 22-9 21-7 50-3 24-6 216 50-6 23-8
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006 Fgohgdom. gl gobgdmgds Jobggmms  4obmbbmIoghgdoms omdmbobgboge
bggbqg@g@o@, 30303 MEemE Msbymgomsn 0dmidgEgdl Sxmorasbywosk Foh-
Imbogdbgdalomgol. sdogy ebmlb dm3smgdo (o gemmgmegdoc) hagh dbm e
0b@gblombgdo (/=3,4,5) Yggabhogm, boorsy domo bompgbmds 30093  MRbo
‘4939930690, s3okmd Bmbogrmpbymos, bmd dommgol adobobosmgdgma mogoly-
Brbrgdsbo 4390t ggb godmobagymb. gb sbgcs sébol.

do@ormgobgosbo dm mgdol goboformgds mbogg bobggoblggbmboogol Limb-
B 330h39693b 3969930l 03 Bgbrgbosl, bog by B3390xopss FobBmpag bogro
3bmmdgbeb3gdoboorgol (ob. 2560;@0 V).

8], o6 Bgagzodmos bo0dy aotri3gmeo Bgahnds dmgobwobmo Lbgs agmérgdobs
Bogéy Bmn3gdn e Fobogrobiowb, (opgsb gb ggbobbgemo bagbmgal (36mBogmo vb bl

gbdboma IV
dm3smgdol 256500980

hbpommgmo B6xbgg>blgaber | LaBbbgmn Babagsblggbm ©b03g 6obggablggbhn ghoe
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Veeglo b?gg- a°§'5;@° 55533.) b?@- a"sszg' gpﬁag.] 6?@- a°§'6°91" &s&’éﬂ
f3o6g0. | 30 | ghonp lgobyp. | 870 gbowp aobyp. | 3P0 gh o

1940 | 15-8 50-6 16:2 16-0 55-2 17-6 15:9 54-2 16-9
1941 | 16-7 [ 47-§ 16-8 15-1 51-§ 15-7 15-9 353 16-3
1942 | 17-8 530 18-6 157 52-6 18-8 16-7 52-7 18-7
1943 | 19:9 49-5 21-2 206 46-8 26-7 20-2 474 23-5
1944 | 32-2 | 48-7 340 129:T | 49-8 32:8 | 30:7 | 49-4 33-4

1945 | 31-7 | 48-8 36:1 {29:4 | SI-1 32:9 | 30-1| 50-0 341
1946 | 25-4 SI:3 286 26-5 $3°0 30-0 259 52:0 29-2
1947 | 22-7 52:9 25-2 23§ 52:9 26-0 23-1 52:9 35-6
1948 | 18-9 51:9 20-2 21-1 51-6 23-0 20-2 517 21-8
1949 | 21-0 [ 49-7 21-9 19-3 544 21-4 | 20-3 52-4 21.7
%950 | 21-4 | sr1.0 22-4 19-4 529 20-3 20-7 51-6 21-6
1951 | 18-5 483 18-9 17:9 488 19-3 182 43-6 19-1

23hrogowms hggb dogér gobbogmemmo Logombgdols sbogmobo bogmdgg ey odage
odobomgol, bmd ddbordbol  sbBbmaebogmbo m3bgbgodmbool  Ldgiebm-
Jgerombgmdnéb oggobggdoms Jobogme bg3bgb96@sd o, 9borggabmgbor s
dopogrbobrobbosbop hogorgarmma,

osbgoho, 1955 §.

Q063460 Tbd

1. odoborgdbol sbybmgobosnbo  mdlgbhgedmbool dommgdgbgdo NeNe 3, 4, 6, 11, 15, 16, 17;
1938—1954 §F.
2.6b0%930dg o, odobo. bBbmpob. mdlb. dome., Ne 16, 59, 1654,

-bespyxkosa A.Jl, Boxr Kox no ucca Commma Ne 7, 21, 1951.

.I'mesniwmesn M. H. u P. C. Bioan. Kom. no mcca. Cosana Ne 1, 15, 1949.

.Dfredscon M.C, N'mesmmen M. H, Oas B. A., PyGames B. M. Coameunan
AKTMBHOCTL M €€ 3EeMHEIE NPOSBICHUSA, 1948.

. Tacapaxsar H. M. Boas Epes. acTpoH. 06¢c. Ne 4, 12, 1940.

.Barocas V., Aph J. 89, 486, 1939.

.Caonum IO. M. bonn. Tawk. acrpomom. obec. N 6(16), 1941; Ne 7(17) 1943; Ne 8(18),
1947-

9 Caosum IO, M, Tpyas Tamx. acrponom. obec. 1, 1950; 3, 1953.
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112 T.S. Razmadze

ON THE STATISTICS OF SPECTROHELIOSCOPIC OBSFRVATIONS
T. S. RAZMADZE

(Summary)

The paper gives a survey on solar activity, according to the cyclic
law and the latitude distribution law, compiled at the Abastumani astro-
physical observatory on the base of the spectrohelioscopic observations
during 1940—1951,

The cyclic course of mean diurnal floccula area values (fig. ) for a
year shows a striet coincidence, even in details, with the sunspot curve
(fig. 2). The very small difference between the transfer coefficients of
mentioned values according to the Abastumani and Pulkovo observatories
data is an indication of good quality of the material.

The cyclic law and the latitude distribution law concerning the pro-
minences and filaments of high-and low latitudes (tables II, III, IV, fig.
4, 5, 6) are examined.

An analysis makes it reasonable to consider the Abastumani spectro-
helioscopic observations as representative, uniform in accuracy and reliable.

January, 1955.
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030L0NTBENL OLAGMBNBNSDHLN MALIGIOGMANNL dOVTIGIEN Ne 22, 1958
BIOJIJIETEHb ABACTYMAHCKOU ACTPO®HU3UYECKOM OFCEPBATOPUM N 22, 1958

36M3MLBISITN S3MBHIZ039306 BMINILDIN
3060LNOMIBOL BILOBID

0). 6O%3SdO

gmbbormgdBo ,Quarterly Bulletin on Solar activity“ [1] s3mab]znggdob-
agol, gobio jmmébrobodndobs s Lodmogbal Fgoaligdols (Lodmogby Loddogmos-
6o Lob@yloo obol Bgmebadaero: 1 LmbEo, 2—LsBmarrm, 3—deogbo), 1949
Fmoob dmiysger boemdg Igdgac dobdbooomdemgdo: sdmabizggol dodLodwmdols
bmb Ha bsbol Logoby, aobomdo Igmomnghogomm jgopbodme abhownbyddo
o 0b@gblogmdo—aobnfyzadge L3g]Bbol obEnbbogmdol 3bmgbdgddo.

B398 aobgzobbobgor Sdmnddznzgdol o3 dobsboomgdgdol  mbmogbmeodm=
30Eqdnemgdol BqbFogere 1949—1954 Femgdol dalogrol Logymdggeby.

23m@h]ggngdo ©oboformgdmeo 036s Lodgroghol dobgrgoom  Lod pamayoce:
0b@gbbogmdgdom =1, I=2 o I=3. s3mnxbizgzol dsjbodndBo Ha bobol Logo-

6qboreb Tgboobgdemee g3lmbos 777 Bgdmbggge. I=1 Lodogbob odmabdsgsg-
dcbomgol, 166 F9dmbggge—I =2 Lodmogénl sdmgb]zgggdobsmgolt s 18—1=3
Lodgogbol sdmnbizgsgdobsmgol. I=1 bLodmogbol sBmabiggggdobomgol Ha—
bobol LoBmogrm Logoby s8mnd]sgandol 36LodmdFo 2.5 A doowgds, I=2-mg0b—

4.3& bongmen [ =3-0030b—8.4A. ' .

bmamb(y gbgwege Ha-bobol Logshy madm dmogbo 3mabignggdol dgd-
migggo'ao mpbn dgder  @eboms, gophg  d¢oby Lodmoghol sdmnbizgzgdel
odmb. .

h396 dmgobobgor mbmoghor Bgobgds Lbgoobbge Lodgroghol s3mabigg~
3980l 0b@gbbogmdobs o demo Ygbododobo gobmmdydebs. I=1 Lodogbol sdm-
2)bgg3980bomgol gobbogmmmo  oym 431 Bgdobggss, [=2-mgob—106 o [=3-
o030l 15, 3obgge BgdmbgggeBo dogorge LeTmorrm gobmmdey 36033bgrmdo
5.7 43. abonbo, dgmbyg TgdmbgggeTo—12-5 43. abonbo o dgbady Bgdmbggge-
Bo—21.1 43. gbroenbo. sdbogew, gb mbo bowowy Bbmnogbol goobbdgda, Lobger-
©mdb: Mabn dragh 3mgbd]zgzgdl Ledmemme nghn 3930 qobomdgdo Jgg-
Liododgdo

h3g6 Jogéh gobbogrma o0fbs, vabgmzgy odmgoEgdygds sdmgbJzgzgdel
35§L03n3ol Ebmlb Ha bobol Logebglo o gobmmdl dmdol.

230y ggdol  gebmmdgdo mogan®gdme ofbs Ha bobol Logobol Lsdo
Bgdmbgggobomgol: 1—Ha boo"fyo‘b bogebolb SA-by bogerndo Bgdmbggggdol gamao,
II—Ha bobob SA-@ob 10A-y Logsbol Fgdmbggggdolb gamaye oo IIT gamgo—
He bobols 103‘&-%3 390 Logobob 3mby sdmndizgagdol Igdmbggzgde. 1 Ggdmbgg-
a0 (’wom@gGm&o oym 580, I11—35, boagmen 1I11—35. 30@35{)@0 ogbo ‘338@360 d6o-
369 (mmdgdo: sBmyh]azggems gobgomsbgdol dojLodmdTdo Ha bobolb LsBmormm Lo-
2060l 2.60A-UFqqLod03730 Gobormdol LeBmoerem 360Tzb6gmdo 7.4 43. abombo;

(o) o
6.29 A-L—10.1 43. abopybo s 11:5A-b—31.0 43. abopnbo.

8. ;. SuBHbmg. mob. domm., Ne 22.
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114 0. bobdody

begmbi bgdmgobbormo adm yowgdmrgdowsbo dmbormmbymo oym, o3-
§obrsd, hmd 03mnbdgggol dobodmdol bmb Hz babol Logoby s gobomdo mb-
00gbonsbopmdaToo.

Loob@gbgbm oym, vatgezy. c@mg(ﬂjgggg%ob abenbbogmdol LoBmom 86073-
369md380b godmbodze Wi yzgdo Ldgdholb obdgdlogmdedo Lodogy Lodmogéol
odmabhjaqzgdobomgol or-Gorryg. 1= 1 Lodmogéolb  sdmanhiznggdobemgol, dn-
gdnmro odbo gobmfyzgdnmo  L3giBdol 0bEablogmdol 360F3bgermds 67.2,;
I=2 Lodogbob s3mnhlzgggdobemgolb—=81.7% @ /= 3-mgol ——134.3%.

ogorbobobmp Fohdmpagbobomgol yages badmesbobyrgdvyere 3609365m-
8900 dmg3ye3L 3bbogrgdom:

¢ 35jLnd>emyébro
>8me@trzgagdol Hy bobob @obroreado
badmagég bogabg K-90 43206, 36>@-Bo 060336;5322?, ;"}Viljggoo
Intensity of Width of Hx Area in square mtens. in ©
flares e deorees Max. intens. in %,
S lines in A 5 of cont. spectra
1 2-5 57 67 .2
2 43 12-5 81-7
3 54 211 1343

Hz bbob Logoby
[e]

A-TBo o o o o
Width of H-» <sA | sA—10A | >104
lines in X

@obnmdo 35060,
3é>@-00
Area in squarc
degrees

2Bhogop, 3mnbizgagdol hggb  dogb gebbogramo dobolosmgdmgdo, gbhoe
Abbrog, sdmyb 393980 0bBgblogmds s Gobamdo, obEgbbogmds oo Ha bobol
Logoby o, dgmbg Bbbrog. H & bobol Logeby o a3obmmdgdo mbmogho obosdob-
3bom3mb3omer ©adm30EgdnrgdoTdo obosd, mmdge oJedy oblgdmdes dmbob-
b939%0, b0l orboBbn Lowowggdl Bméol, jgbdme $dmphizgagdol obegblo-
gmdob o 3obmdgdl  Imbol moojmi spgaro Mbeo dJmbmes I dbnmbydmm
a3m jondum g dobs

asbgabro, 1955 §.

LRG3600V00
1. Quarterly Bulietin on Solar activity, NeNe 85—108, 1950—1955, Ziirich.
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On some chromospheric flare characteristics 115

ON SOME CHROMOSPHERIC FLARE CHARACTERISTICS
T. S. RAZMADZE

(Summary)

The question of the association between certain chromospheric flare

<characteristics—area, brightness, and Ha-line width in the maximum—is
investigated.

Corresponding data of Ziirich Puablications for 1949—1954 [1] were
used as working material.

A direct proportional dependence between the brightness area and
He-line width at the flare maximum is obtained.

Numerical values of mean flare intensities expressed in the continuous
gpectrum intensity percent are given.

January, 1950.
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050L0YIIBAL SbLMBOLOIDLD MBLIAIIGM&HN0L 0 DTIGIBN Me 22, 1958

&

BIOJIETEHb ABACTYMAHCKOH ACTPOPU3UIECKOH OFCEPBATOPUU N 22,1958

JIONIOJIHUTEJIBHOE ITPUCITOCOBJIEHUE K
CAMOPETHUCTPUPYIOIIEMY MUKPO®OTOMETPY Md-4

M. B. ZJOAWA3E, A. M, ®UILKOBA

Maccosniii xapakrep uaMepeHuii, NPOBOAUMEIX B AGacTyMaHCKOR actpo-
thusnyeckoit o6cepratopun mo ¢ororpaduyeckoit CreKkTpo(oToMeTpHH, Tpeby-
€T YCKOpeHHs npolecca NepeBoja MOYEPHEHHI B HHTEHCHBHOCTH H H3MepeHHst
¢ BBICOKOH TOYHOCTBHIO S5KBHBAJIEHTHBIX HIHPHUH JIHHUH.

B Hacrosmee Bpems cymecrsyior mBa crmoco6a peluennss 3Toil 3agaum:
'ONTHYECKHA M MeXaHWYecKuH. OnTHUecKHe MpPHCMOCOGaeHHs Ias  IepeBoja
"TIOYEPHEHHH B HHTEHCHBHOCTH GBLIH nocrpoesl Munnasprom m Xoyrracrom
‘{11, Buabsimcom u Xunaraepowm [2], T'. A. T'ypaaasHom [3] ® np.; Mexannueckue
—Xa6epaom [4], E. 4. [Mepenenkunbm [5], Xemenpuurepom [6], Buscom [7]
# 1p. Kpowme Toro, cymecryior ocuu/IorpaHyeckre  CeKTPOHOTOMETPH,
KOHCTPYKLHST KOTODBIX OCHOBAHA Ha MPHMEHEHHH METONOB 3JIEKTPOHUKH.

Ins usmepenus maomameli Takxe IDHMEHSAIOTCA  [PUCIOCO6IEHHAS
ABYX POJOB: MEXaHHYECKHe-—H3MepDeHHEe OGLIYHBIM IIAHEMETPOM ¥ OITHYe-
.CKHe—3JIeKTPO(OTOMETPHYECKHH mniaHuMerp [8].

BosmoxHrocts Hawell naGopaTopuy MOSBOJHIN PELINTh 3a7aYy ONTHYE-
CKHM myTeM. Bbuwio co6paHo AOMOMHHMTesqbHOE MpHCHOCOG/HeHMe K caMoperu-
CTpupyomeMy MHKpodoromeTpy Md-4.

Ilpunnun pemenus sagayu TOT Xe, YTO H B pa6orax [1, 3], Ho BBemZeHH
M3MEHEHUs. B JeTansix. Kpome Toro, mpu6op i/ 3amucH HHTeHCHBHOCTel
(MHTEHCHTOMETD) M (POTOSJIEKTPHUECKHIL niaHuMeTp o6benunent. IosTomy,
NPHBOJAMM KDPaTKOE OMMCAHHE YCTAHOBKH.

OnHHM H3 HEJOCTaTKOB ONTHUECKOH CHCTEMEL [1, 3] sBasercs Hanuume
JuddepeRnHaNbHOrO MOIVIOMEHHST B OCHOBHOI ¢okycupyromeii Junze. dTO
OOCTOATEIbCTBO YUHTEIBAETCS B 3/IEKTPOGOTOMETpHUECKOM maHuMeTpe [8),
B KOTOPOM napaJsuleNbHBIH Ny4oK Jyued, Namaloumi Ha JHH3Y, 3aMeHsAeTcs
pacxoasmuMcs. B Hamell yCTaHOBKe 3TOT HemOCTAaTOK yCTpaHsieTcsl MyTeM
SAMEHDBl JIMH3Bl BOTHYTHIM C(EpPHYECKAM 3ePKajioM, KOTOPOe OJHOBDEMEHHO
HCOOMB3YETCsl KaK B MHTEHCHTOMETpe, TaK H B IJiaHHMeTpe, CxeMma ycra-
HOBKH INIDHBOAMTCA Ha DHCYHKe 1.

CestenoBhiit  otosaement D3, ‘crosmuii BHYTpPH MHKpodoTOMeTpa
M®-4, orcoenunsiercss OT HAXOASIIEroCs TaM Ke rajgbBaHomerpa I't u ¢oro-

TOK OT HEro HampaB/feTcsi K NMPOMeXYTOYHOMY rajbBaHomerpy [y I[llems
H tuna Y®-1 ocBemaercs Jamnoll HaKaIHBAHUS Ly 13v, 25w, Hanps:keHHe
fidkaja KOTOPOH MOJIEPXKUBACTCS CTPOTO MOCTOSIHHBIM. CHeTeMa JIMHS I
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ofecneunBaeT paBHOMepHOe oOcBelleHHe ieqit,  POKYCHPYIOLIHE  JIHH3bL
[y u I3 pacno;ioxeHbl OTHOCHTeNbHO Ileau f{ W 3epKajbua rajgbBaHOMETPa
I'; Takum oOpasom, yToOLI Ha IYTH OTPaXKEHHOrO OT 3epKajbla Jiyda Mojy-
UUTh yBeJHueHHoe H3oOpaxenue wenan f. Ilpu stoMm /; naer Ha 3epKadblig
I’y nsobpaxxenne Juu3bl lo. B nmiockocTH H306pakeHust wWiesid cTaBUTCA ces
puyeckoe 3epkajo Z, umerollee amamerp 15 cm u ¢okycHoe paccTosHHe
40 cM. B dokyce 3epkasna Z momemaercs porossemMent M3, ®otoTok o PIg
nampasJjsieTcsi Ha rajapBaHomerp I'y, Haxogsmuiica B M®-4,

Puc. 1

IMepekmouartes [1 COYXHT AJs TOTrO, YTOGHI IIPH XKEJAHUH HHTEHCHTO-
MeTp MOKHO OBLTO OTKJIOUMTD: NIPH COeJMHEHHH KjaemMM 2 u 1 pa6oraer ToJb-
- K0 M®-4, npu coenuHenun kjaemMM 2 ¢ 3 u 4 c¢ 5 npubop paGoTtaer Kak HH-
TeHcuToMeTp. [louTH BIUIOTHYIO K 3epKajy CTaBUTCS KJIHHOBHAHAs auad-
parma, umeromasi (opMy XapakrepucTHueckod Kpupofi. lnadparmel H3sro-
TaBJIUBAIOTCA U3 4UepHOH Oymard H sakpemisioTcs B pamke D (puc. 1, 2),
H30THYTOH COOTBETCTBEHHO KDHBH3HE I[TOBEPXHOCTH 3epKaJjia. B 3aBHCHMOCTH
OT COpTa MUIACTHHOK M HCC/IEAyeMOro ydacTka CleKTpa AuadparMbl MOXKHO-
MeHATb. B cooTeeTcTBHH ¢ BesmumHOH (ototoka or D3I, 3epkajble rajb-
eaHoMeTpa I'y OTKJOHSETCS B IIpejeliaxX yrila @ U H306pakeHHe Iend Oyaer
nepemeinarbes no auadparme D. Kak u B [1, 3], nuadpparma D crasurca
TakuM o6pasoM, uTo (GoHY HA (OTOMIACTHHKE COOTBETCTBYET MOJIOXKEHHE
H306paXKeHHUsI LIeJIM ¥ CaMOro Kpasi y3ko# yactd auadparmel, a MakcuMaJb-
HOMy rnoYepHeHHIO (T. €. MAKCHMaJbHOil HHTEHCHBHOCTH CIIEKTPa) COOTBET~
CTBYeT NOJIOXKEeHHe H300paKeHHsl IeJIH Y Kpasli MIHPOKOH YacTd Auadparmsbl
Heo6xonumblii f1s1 5TOro pasMax 3epkaJbla B Npejetax yraa ¢ obecnedd-
BaeTCs COOTBETCTBYIOLIMM INOAGOPOM Hakasda JaMmbl U IIHPHHHE WIedH B
M®-4. 3atem noxnbopom Hakaja Jamnsl L; u wupunsl wead H jgo6uBaorcs
TOr0, 4TOOK! NPH MAaKCHMaJbHOM NOYEDHEHHH 3afUMK He BBIXOJHJ 3a Ipene-
Jibl BU3yasbHO# mKajdbl M®-4 u B TO ke BpeMst OTCUET He GbLI GBI CAHIIKOM
maneiM. Ilocse storo BrMOYalOT aBTOMarHueckyio samuch M®-4 u ocymiect-
BJISIIOT 3allUChb CIEKTPa B MHTEHCHBHOCTSX.

[Ipu usmepenuu miomiazell Ha OCH OTPaKEHHOro OT 3epkaibua ' Jyua
Ha DacCTOSHMH Pajuyca KPHBHM3HH 3epKajla CTAaBUTCS Jamna L, paBHO-
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MEPHO OCBEILAIoINasl 3ePKajJ0o HJIH KOJJIHMAarop, COCTOSIIHH U3 OObeKTHBA
l,, B oKyce KOTOpOro momellaercss KpyrJas = auadparma, ocsellaeMasi
NDH TIOMOII®W CHCTeMbl JHH3 5 ceeroM Jamnel L, (u306paxeHH

Puc. 2

ua puc. 1 nyukrupom). Bwmecro auapparmel D momewatorcs auacdpar-
MBI, uMelolHe (opMy H3MepsieMbix miomiajei. Otcuerl Gepyrcs Ha BH-

3yaapHOi wkaige M®-4. F

Puc. 3

Bosbuioe 3HayeHHe JIJii TOYHOCTH H3MEPEeHHs HHTEHCHBHOCTEH H TOYHO-
CTH H3MepeHHs IUIOWafell HMeeT OJHOPOJHOCTL OCBelleHHs wean H B mep-
BOM CJIy4ae H OJHOPOAHOCTb OCBellleHHsl 3epKajia—B0 BTOPoM. OAHOPOLHOCTS
APKOCTH H306parKeHHs IIEJH NMPOBEPsANach CIEAYIOUIHM 06GpasoM: Ha CeJleRo-
Bblil (oTO3/MEMEHT oneBajsach AHadparma pasmepoM 0.5X0.5 cu m o mo-
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MEILaJICs B pasiblc MecTa M300parkenus LieH, yKazaHHele Ha puc. 3. Ha
puc. 4 moxKasaHa 3aBHCHMOCTb (POTOTOKa OT IOJIOKeHus ¢oTosneMenTa. Kak
BH/HO, OHOPOJHOCTE SIDKOCTH H300parkKeHHsl LIeJH BIIOJHE YAOBJIETBOPUTEb-
Has. Jlss OpoBepKH OJHOPOJHOCTH OCBENIEHHS 3€pKaJa IIPH HCIOJb30BAHHIS
YCTAaHOBKH B KayecTBe IVIAHKMETPa B Pa3jHyHBIE MECTa 3epKaja IIOMelLaaach
nunapparma pasmepom 1 cm? (puc. 5). B TaGauue I npuBemeHbl BeJIHYHHEL
($OTOTOKA B 3aBHCHMOCTH OT MOJIOXKeHHs] quadparmul Ha 3epkate. Kak BHJ-
HO, OJTHODOJHOCTb OCBELICHHS 3epKaja ofecneudBaeT HU3MepeHHs ILIOIlajeil
¢ tounoctbio 0.07.9%,

Tadauma I

Ne | Do Ne | ¢do

I | 7200 5 17204
2| 720-5 6 |720-¢
3} 720-4 7 | 7200
41 720-3 4 87200

9 17200

IlpensapurenbHo GBIIO YCTAHOBJIEHO, YTO B Npelenax HCIHOIb3yemoil
miomana (d ~ 5 Mm?) (DOTOUYBCTBUTEJNHHOH MOBEPXHOCTH (HDOTOJMEMEHTA
@3, uyBCTBHTEJILHOCTb Obla MPAKTHUCCKH MOCTOSHHOIL.

100 @3
o t
60 |
5 oy
4o ¥
20 t
; 2 3 4§ § feu

Fuc. 4

PaMka ais jguadparm 3axkpervieHa Ha OTAEJNBHOM JepzKaTejae H Coc-
TOUT M3 ABYX KoJiell (pHc. 2), MIOTHO IPHXKHMAIOLIMXCS JAPYT K JAPYry IpH
nomowin 3axkuma. Ilpu ycraHoexke AuadparMel B PaMKy, IOCACIHAS YHaJsi-
eTcsl OT 3epKaJja, BO ua0exale 1opuH ero nosepxHocTH. C 3Toil e IeJbio
IpuJIeraiomee K 3epkasy KOJblO NOKPHITO MSIKOH MaTepHei.

[Ipu o6GpaGoTke GOJBINOrO y4acTka CrekTpa Auadparmbl MOTYT OBITH
3aMeHeHbl B Ipollecce 3alMtCH.

JIst u3MepeHHs! IIOULAell MCIOJIB3YIOTCS CTanjapTHhe IHadparmbl
pasmepom 0.1 cm?, 1.0 cm?, 10.0 cm? [lia usMepeHusi IVIOUALEH PasHbX
BeJIMYMH C OJMHAKOBOH TOYHOCTBIO MOAGOPOM Hakama Jamnsl Ly (puc. 1)
oT6poc Ha BH3YyaJbHOU IUKaJe yCTaHABIHBAeTCH OJHHAKOBBIM 75 BceX cTal-
gaproe (Hanpumep, 800 zes.).
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[Ipr u3MepeHnH muomajedi KOHTYPOB CHEKTPAJIbHHIX JIMHHH B KauecTse
auadparM MOXHO HCHOJB30BAaTh CAMH MHKDOQOTOrpaMMEHl, CHelaB B HHX
COOTBETCTBYIOIIME BHpe3hl N0 KoHTYpy JuHHH, IlosHoe morsomienue WIH 9K-
BHBAJIeHTHAsl IIMPMHA JIMHHH IOJIy4aeTcs C HOMOIIbK)  JONOJIHHTENbHOM

Pruc. g

TpsSIMOYroJibHOM Auadparmbl (ocHoBaHHe—I1 MM, BhICOTa—12 cM), KoTOpas,
II0C/Ie M3MEepeHHs ILIOLIAJM CIEeKTPaJbHON JIHHHH, CTABHTCS mepel MHKPOGO-
TOrpaMMOli C BHIPE30OM [0 KOHTYPY JIHHHH. BcrmomorartesnbHasi Auagparma
_yCTaHaBJIHBAETCS B PaMKe TAKMM 006pasoM, YToOHl ILIOMIajh KOMOHHHDOBAH-
"HOrO BHIpE3a COOTBETCTBOBAJIA [PSIMOYTOJbHHKY C OCHOBaHHEM B 1 MM H BHI-
COTO#, PaBHOH LEHTPAJbHON MHTEHCHBHOCTH JHHHH. Torna, eciu uaMepsieMble
10 MEKpogoTOrpaMmMaM ¥ KOMGMHHpOBaHHOH Auadparme mioliafu oGo3Ha-
uuTb yepe3 S u s (puc. 6), TO SKBHUBaJIEHTHAs! IIMPHHA JHHHH MOXKeT GbiTb
BHIYHCJIEHa IO (opMyae:

W= S_])_ = ’I/UAO,

A

o
rae D mucnepcus crnektpa (B A/MM) C yueToM yBeJHueHHS MHKPoGoTOrpam”
MBL 10 CDAaBHEHHIO C HeraTHBOM.

Puc. 6

-

3anucy ToJyyaroTcs .Ha ocumiuiorpaduyeckoil Gymare mnuHOR 18 cM H
auupuso# 13 cm. Tlpu o6paGoTke MHUKPOQOTOrpaMMbl NPHMEHSETCS Mpo3pad-
Hasi MHJUIMMeTpoBasi mikajia. Ha puc. 7 mpuBOAMTCS IIpEMep 3aIHCH CIIEKT-
panbubix JuHni Hy, Ho (3sesna HD 211336) B moyepHeHHsX (a) n B uH-
TeHcuBHOCTsX (6). JIJIsl XapaKTeDHCTHKH TOYHOCTH ONpeJesieHHs HHTeHCHB-
gocTell Ha PUC. 8 NPUBOJMTCS KOHTYD JIHHHH H ¢, BHIYACICHHEIH OObIYHEIM Iy~
TeM IO TIOYEPHEHHAM Ha OCHOBAaHHH MHKpodoTorpammsr (a), puc. 7 (cmJor-
Hasi JUHWS), K H3MEDEHHbIH Ha OCHOBAaHHM HHTeHcHTOrpamMMel (6), puc. 7,
_(npephiBHCTas JIMHHES).
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122 M. B. Boavase, A M QOumkosa

TounocTs HM3MepeHmit ILTOafell TPOBEPANAch MHOMOKPATHHIM H3Mepe-
HHEM U CpaBHEHHeM cTaHAapToB 1 cm2, 10 cm2.

H)" Hy

-
HD 211336

MW'“{‘?/" wwwj /L““"

“ Hy Hy
(a) -3 (5)
Puc. 7

Ilo1st A0MOHHTEIBHOTO yCTPOKCTBA HCIONB3OBAMNKHCH 3ePKAJIbHEL TaJb-

BaoMerp tuna [1C-26 (uyscrsuTenpHOCTb 1.31 - 10 a/ma/x, Rip 30 KQ, nepuon,

"COGCTBEHHBIX KOMeGaHHI 1 CeK.) M ceseHOBbI ¢boTosIeMEeHT ¢ 3anOpHHEM
cioeM. 'ambBaHOMETp # (OTOI/IEMEHT GbITH MOKOGPAHH! B KPHTHYECKOM pe-
XuMe. JluameTp BHyTpeHHero OTBepcTHS paMkh 12 cM, JuaMmerp obbeK-
THBA KoJJIHMaTopa 12 cwm.

L(¢)
0.0

Hs

i
N

Lo

-

Puc. 8

TonGopom wmynTa mepuon raassanomerpa I'y MeHseTcs TaK, 4TO mpo-
JAOJKHTEIbHOCTb 33aMHUCH COCTaBJisfieT B cpefHeM 15—20 MuHyT.

TIposOMKHTEILHOCTD 3aMHCH MOXKHO JOBECTH 10 HOPMAJBHOIO JJIsi MH-
kpotoromerpa M®-4 3navenuss. lJist 5TOH LeJM AOCTaTOYHO 3aMeHHTb (o-
T037IeMenT D3Iy, crosuwmii BHyTpH M®-4, (HOTOS/IEKTPOHHBIM YMHOXKHTEJIEM
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(nanpumep, ®3IY-25). Toraa npu HopmavbHOi i M®P-4 mpogoKuTE b

HOCTH 3allMCH MOXKHO HCIIOJIb30BaTh OYeHb Y3Kyl0 Iuefb. VMcmosb3oBaHue

®IY yno6HO BO MHOrHMX CJydasiX, Kak Hanpumep npu o6paGoTKe CIIEKTPOB,

NOJIYYeHHBIX ¢ OOBEKTHBHOH NPH3MOH, NpK 00paboTKe Mepe3KCIOHHPOBAHHHX

IJIACTHHOK M INpH 06paboTKe OYeHb Y3KHMX JHHHH Ha IesleBHIX CIIEKTPOTpaM-

Max. YMHOXHTeab PIY-25 cBoGoano momemaercss B Koxyxe M®-4. [Ipu ero -
HCIOJIb30BAHHH CJIEAYET UMEThb B BHAY BO3MOXKHOCTh HEJHHEHHOCTH CBETOBOM

XapaKTEPUCTHKH MPH GOJBIIHX CBETOBLIX MOTOKaX (NPH OTKJIOHEHHsX Ha IIKa-

Jae M®-4, npesviaiomux 400 mm). HenunefiHocTh Jlerko ycTpaHuTh, noAGH-

pasl HampsiKeHHe Ha moc/JeJHHX KacKazax PIY rakum, yrober PIY pabotana

Ha rOpU3OHTaJIbHOH YacTH aHOAHOH XapakrepucThku. Hanpumep, qis PIY-25

HaOps2KEHHE MeKAY ABYMS MMOCJAEIHHMM KacKajaMH NOJKHO GbiThb B 1.5—2
pasa GoJIbllIE, ueM MeXAy HEepPBbIMH, a MEXAY MOCJIeZHHM KacKagoM H 3eM-

Jgeit — B 3-5 pas GoJble.

JonosHuTeNpHOe YCTPOHCTBO 3aHHMaeT MaJio MecTa H MOxXeT ObIThb pas-
MeleHO Ha ONHOHM JOCKe, YKpPeIIeHHO! Ha KPOHIUTeHHAaX HajJ MOTOPOM H CTa-
6unuszatropom M®-4. O6Gmuii BUA YCTaHOBKHM NPHUBOAMTCA Ha puc. 9.

2

Puc. 9

OnucaHHOe YCTPOHCTBO H MeTOAMKa paGoThl Ha IpuGOpe HMEKT BCe
npeumyiectBa npuGopos [1, 3] n yno6Hb! 118 06paGOTKH CIIEKTPOB KaK G0Jb-
Woit, Tak K MaJoii aucnepcuu. [elcTBHTEbHO, ecjH TpeGyeTcs OmpeaeHTh -
SKBHBaJIEHTHBe LIHPUHBI CIIEKTPAJIbHBIX JHHHE B (oTorpaduueckoi obractu
CIIeKTpa I0 CHHMKaM, NOJYYEHHbIM C OGBEKTHBHOH NPU3MOH, TO MOMKHO HC- -
N0JIb30BaTh TOJBKO ONHY XapaKTepHCTHYECKYIO KPHBYIO JJs CepHH ILIacTH- -
Hok. Ilpu 5ToM Ha KaXao#i IUIacTHHKe MOryT GuiTh obpaGotanel ;o 100
cnekTporpaMM. IIpUMepoM MOTYT CJIyKHUTh H3MEPeHHsl IKBHBAJIEHTHBIX IIH- -
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puH JuHAR Hy, [15¢ MCIbI0 ONpec eHns aGCoOMOTHBIX B n 3Be3J KJjac-
€oB B,A 1o cHHMKaM, MOYYeHIBIM ¢ OGBEKTHEHOIN IPU3MOH. AHaJoruysble
H3MEpEHHs MPOM3BCIEHIBIC C MOMOUBI0 MUKpo(oTorpada 5] u mexammye-
CKOro mTaHuMeTpa TpeGyioT ropasio OOMbUIC BPEMeHH MPH MEHbIIeH TOU-
“HOCTH.

ononrutensHoe yetpoiicTo K MukpodoroMerpy Md-4 B macrosiuee
BPEMs HCMOAL3VeTest B AGACTyMaICKOl acTpo(u3uIecKoil ofcepBaTopuu A5
zeJseii crnekTpodoTomMeTpu.

Asrycr, 1956,
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4 SUPPLEMENTARY DEVICE TO THE SELF-RECORDING
MICRGPHOTOMETER ,Mcb-4¢

M. B. DOLIDZE, L. M. FISHKOVA

(Summary)

An intensitometer and electrophotometric planimeter combined as a
supplementary arrangement to the self-recording microphotometer ,Mcb-4%
are described.

The operating principle of the instrument is same as in [1, 3, 8] save
some alterations in detaiis.

The mounting and general aspect scheme are given in figures 1 and 9.

The main focusing lense [1, 3, 8] is replaced by a concave spherical
mirror being used both in the intensitometer and planimeter simultaneously.

The apparatus makes it possible to perform the fast and highly accurate
measurements of areas and the transformation of blackenings to intensities.

The methodics of measurcnent of equivalent widths is likewise wor-
ked out.

August. 1930
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OBOLOITBEL SLdLMBOXNSVHLN MBLILIIGMAHNNL JOTIGIBN Ne 22, 1958
BIOJIJIETEHb ABACTYMAHCKOIT ACTPO®H3HYECKOL OBCEPBATOPHHU N 22 1958

O PACIIPEJIEJIEHUU MACC B TAJIAKTUKE
P. U. KHAAZ3BE

O pacnpejeneHun Macc B 3Be3JHON CHCTEMe MOMKHO JejaTh HEKOTOphIe:
‘3AKIIOYEHHS, 3HASl 3aKOH BPALICHHUs NaHHOI cucTeMbl. MMeHHo, 3Hanue pangu-
AJBHBIX YCKODEHHH HAeT BO3MOXKHOCTH BBIYHCIIHTH «MOBEPXHOCTHYIO  IIJIOT-

HOCTb» CHCTEMBI, T. €. IJIOTHOCTb Mace, CrpoenHpPOBaHHEIX HA 3KBaTopHaJ b~
HYIO IJIOCKOCTb CHCTEMBI.

Taxas sanaua Gbina pewena Yaisom u Mskosiom mis IBYX BHerasak-
THUECKHX Tymannoctedr (M 31 u M 33) [1] u I'. T'. KysMHHBIM—1151 Hameit.
Tanakrtuky [2]. ,

YnoMsiHyThie aBTOPBHI MCXOMMIM M3 MOMGNH <ILIOCKOLO JMCKa», T. €.
AOUYCKAJH, UTO 3BE3HAS CHCTEMA HMEET OCEBYID CHMMETPHIO M HACTOJbKO .
CILTIOLIEHA, YTO HMeeTCs] BO3MOXKHOCTb IpeHeOpedb ee TOJIIUHOI. .

B nacrosimeii pabore pemena awasorumunas 3ajava aJ1s Hame# [agmak-
THKH. B orTuinune or tpyna Kysmuna [2), BMecTe ¢ nanHSIME 3BE3JHOH acTpo-~
HOMHUE [3] HCIOSIBb30BaHBI TaKXKe H NAaHHBle panuoacTpoHoMuu [4], uro pe-
Jaer GoJiee HaXeXKHBIMH Pe3Y/IbTATEHI, NOJy4eHHBIE JJIs1 TIJIOTHOCTH B OKPECT-
HOCTAX LeHTpa [anakTukH.

Kpome 9TOro, MJIOTHOCTH BBIYHCJEHBI KaK A/4 MOAEJIH <«IIJOCKOI0 JMC-
"Ka», Tak U s [ ajlakTHKH co C(i)epH‘{ECKPIM CTpOCHHEM, C.JIeI0BaTENbLHO,

A IVIOTHOCTH MAaTePHH MOJIyYeH KaK BePXHHH, TaK M HHXKHHUI npejena s
KaxKaoil Touku ajakTHKH.

XapakrepBpamenuss Tamaktuku s OIpEeNeJeHHsT Paav-
4JIbHOTO YCKOP€HHsI B 3KBATOPHAJILHOH IUIOCKOCTH ['a/laKTHKHM MOMHO HC-
TIOIb3OBATH JAHHBIE O BpAUICHMH MJIOCKOH cocTaBJsiomedl [ajnakruky, mno-
CKOJIbKY OGBEKTHl 3TOH COCTABJSIOIIeH JBHXYTCS NMPAKTHUECKH C KPYTOBO#%
CKOPOCTBIO, @ KDYroBasi CKOPOCTb ¢ PaiHaJibHLIM ycKopenneM (c cunoii F,
HeHCTBYIOLe# Ha eIHMHHYHYIO Maccy) CBsi3aHa PaBeHCTBOM:

V2= _FR. (1)

Cropoctnt V agia pasaumunbix paccrosuuit R or nentpa l'anakTuku wHc-

crenosansl I1. I1. Tlapenaro mo ABMXKEHHSM JOJITONEPHOAMUECKHX negeun,
[3] # rpymmoii romIaHACKHX acTPOHOMOB—TNO JBHIKEHHIO ECIOPOIHBIX 00~
JakoB [4].
B 3Tux ucenenoBanusx mas paccrosuust Connua oT ueHtpa IamarTugu
ROu ckopocTH ero gBikeHHs: VOB OIHOM Caydae GbUIH NPHHATH BEJTHYHHBI
7.2 xnc u 234 Km/cek, a B apyroM—=_.2 xuc u 216 kM/cek, To jlaeT pasHULY
CHCTEMATHYECKOTO XapakTepa MeXIy STHMH ABYMsl NaHHBIMH, O3TOMY HeoG-+
XOJUMO BbIPAa3UTh MX B €IHHOH CHCTeMe.
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126 P. M Kuanagase

PaccMoTpuM, Kax H3MeHSIOTCS 3HAUeHHUs CKOPOCTEH BpallleHHs, IOAY-
YeHHBIC IO DPa/JHOACTPOHOMMUCCKMM HAOIIOACHHAM, eCAd H3MEeHSITh BeJH-
YUHBl VO 11 R

B 3ananHxoil Touke C JJIs1 BBIYHCIEHHUS] KPYTOBOH CKOPOCTH MPUMEHSIETCS
¢opmyaa:

Vi VoV sin 1= PP 2, ' (2)
R
rae [ u I, SIBJASIIOTCS rasakTHUECKOi A0Jr0Tol paccMatpusaeMoid Touku C
M ee paAMaJsIbHOIl CKOPOCTBIO MO oTHoueHHI0 K Codiiy.
U3 dopmyasr (2) BHAHO, UTO ecsd u300pazxkKarTh paccTOsiiHs B €XHHHLAX

R®, T1o BenuuuHa F, He Oy/eT MeHATLCS NPH H3MeNeHHH K(G. Tak Kak Be-

R.
JIHUHHA l, H CJ1€JJ0BATe/IbHO, OTHOUIeHHE ——— He 3aBHCHT OT TOro, Kakylo

&
MMEHHO BEJIMYUHY JONYCKaTh Ads R().
C Jnpyroil CTOPOHBI, ec/M H3MeHATh 3HadeHHuce V() Ha BeauuuHy AV, TO
v3MeHeHHe J, COOTBETCTBEHHO OyAeT pPaBHO:
, . K
AV.=AV o .
RG

)

CaenoBaTtenibHo, JJisi COrJIACOBAHMS JAHHBIX Pa/IMOACTPOHOMHHM C AaH-
HBIMH 3BE3JHOH aCTPOHOMHH CJeAyeT Bblpa)KaTb PAcCCTOSIHHA B €JHHALAX
RG um u3MeHaATb 3Ha4yeHus V. Ha BeJHuHHbl Al, 1O (bgpmyﬁe (3).

HcrunHoe 3HaueHue BedHuHH F(» 1 KRG Ham He H3BECTHO, T03TOMY BCe
BBLIYHCJIEHHS] TIPOBeJeibl, [OMYyCKas 3HAUeHUs Kak V©=234 km/cek, Tak H
Re =216 km/cek; npu V=72 kuc u Re==8.2 xnc. CooTseTcTeeHHbIe Be/IH-
yuHel 0003HAaueHbl HHIekcamu 1 u 2.

IMocae Takoit peaykuuu noiydum TaGIuly I jiis KpYroBbIX CKOPOCTEi.

Tubimnma I
| {
& r ] v, ] R ‘ R A
| | |
| | | i
. o1, (89) } 87) | o9 | 240 224
o2, (158) 1 (130 1-0 234 210
0-3 | 193 | 183 1-1 227 207
0-4, 208 . 201 12 222 200
0-3 219 0 210 v 1-3 218 195
0-6 1 229 | 218 | I-4 213 100
0.7 236 223 1-5 212 183
05 240 226 -6 (209) (150)

Jlanuble TaGjauubl B HHTepBale O<R<1 MO3auMCTBOBAHBI U3 DalHO-
ACTPOHOMHYECKUX HCTOYHHKOB [4], a nms muTeppasa0.9=R<1.0—H3 HaHHHX

amanusa ABmkeHus 3se3f [3l Kaxk BHAHO, 3TH HMHTEpBaJbl  YAaCTHYHO mepe-
KpHIBAIOTCA.

B cKOGKH IOCTABJIEHB! 3HAaueHWs, MOJYYeHHble HHTePIOJHPOBAHHEM
HJIH 3KCTPanoJHPOBAHHEM.

PacnpepnejeHue MaccC B MNJOCKOH CHCTeMe. Pas6e-
peM cJydai, KOrJa 3Be3jlHas CHCTEMA HMEET OCeBYIO CHMMETPHIO H HACTOMb-
KO CIUTIOCHYTA, YTO MOKHO NpeHeGperaTh ee TOJIMUHON.
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O pacnpegerennn macc B Taraxrhre 127

BriGepem KoopmHHaTHyI0 chCTeMy ¢ HauajoMm B LIEHTpe 3Be3RHON CH-
‘CTEMHl ¥ NpoBefieM oCb X uepe3 TOUKY, B KOTODOil HIIleM B&JIHYMHY IDaBHTa-
LHOHHOH CHJIHL.

B 3KBaTOpHAJIBHON MIOCKOCTH CHCTEMEI rPaBHTALHOHHLIA MOTeHNHan 6Y-
JeT 33aBHCETh TOJIBKO OT R M HMeThb BHA:

(x—Ry+ 2

rae D(x*+4-y*)=D(r) o0Go3HauaeT MOBEPXHOCTHYIO MIOTHOCTb MaTepHH Ha pa-
‘CTOSIHHH I OT LEHTpAa.
PaccmoTpum koopauHathl r u f, cBssaHHHE C X H Y paBeHCTBaMH:

~— AV =) 1 R

u(R)=4GJ‘ VD A ey, (4)

— t )
Y=/ =PV R - 5

Honcrasnas 5TH 3HauemMs KoopaMHAT X K Y, paBeHcTBy (4) MOXHO
TIDHATh CJeAYIOIHE BHA:

R oo
dt D(r)rdr
4(R)=4G I e (6)
‘O603Hayas: ' '
| { D(ryrdr
E()= J VA’ (7)
paBeHcTBY (6) mpunaem BHA:
R
E(9)dt
u(R)=4G _17R(2)— = (8)

o]

‘# pellaeM HHTerpasibHbie ypaBHeHHs! (7) M (8) OTHOCHTENBHO D(r) u E(t).
IMonywaem BHIpaxenus:

D(r)=—-_2-.i E(t)- tdr

0N 9
=R dR #—R ®)
R

1 d ( u(ryrdr
E)=—-nc e —| : —. 1C
® 2rG  dt J Vi (19)

loncraenss supaxenne (10) B (9) u NpHHEMAs BO BHHMaHHe (1),
‘BOCJIE HECJIOXKHBIX Npeo6pasoBaHuil NOJyYHM:

1 ( 4 (dFR) 4R
G ) ViRt f AR VEIR
R

[e]

D(R)=—

1 d (ded R a1
— |

TG )VE—R) dR Ve—gt'
R
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128 P. HKHJ\BH,:C

MeHsAq NOPALOK HHTETPUPOBAHUST H HMCHOJb3YsT PaBeHCTBO:

[ S .
VisaVisR ) VR AV

¢opmyay (11) MOXKHO TpHBECTH K OIHOMY H3 CJEyIOHHX BUIOB:

R
. 1 A/(‘l'z) dt
D R = —_— e oy sty
(K) G [f Jr Vtz R Y P—i2
\ LI’(L ) F dt
dr —— 12%
v A T (12
R .

=) R
T d(v?) P . 13
+] dr ! VRE-1? V= ] 4
R b
oy 1 - u’/ L/ (Uz) dr v
D(R)= J VR2 - 2J Vr ._f2 (14)

PaGoune dopmyab. Taxk Kak QyHKuds 3ajaHa B BHIAe YUCJIO-
BOil TaG/IMIE], HHTErPHPOBATL TPHXOAUTCS. UHCICHHBIMH MerTofamu. dopmy-
ast (11)—(14) ais 3TOif neqM Mago NPHrOJHB M3-3a HAJIHYMS B HHX He-
COGCTRCHIBIX HHTErPaJdoB: 10ITOMY NPaByio CTOPOHY Bhpaxenust (12) wmm
(13) pasjoxum Ha CymMMy HuHTerpa.os. Kaxaoe OTAeJbHOE HHTErpHpOBa-
Hee GyjeM BBHIIOJNHATh B MajJOM MHTepBaJe M CYHTaTh, 4TO WIEH, COAepKa-
wuit V(R), ABJIseTcst HOCTOSHHBIM B ITOM HHTepBaJe.

Jlerko MOKHO BH/ETh, UTO:

d(v?
([ )~R a5 MAIux R i
ar

1[(‘1’2) 1
dR R?
IIO3TOMY ABJACTCH ueﬂec006pa3HbIM yMuoxenue U JejJeliye noaunTerpanb-

HBbIX Bpra}KeHI/Iﬁ Ha 3TH BEJHUYHUHBHI.
Takum nyTeM IOJYYHM AJs IJIOTHOCTH BBIpa2KCHHUE!

a5t Ooaninux R;

[ee]
1
D(Ry)=—— (15
) ( i '+1 (R)7 8 )
i=0
r.ie 1','<7','+1; 7'0=0 H T == 0.
CoaraeMble, BXoAflle b Bhipaxenne (15), MOIKHLI HMeTh CJIEAYIO-
iy BHA:
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O pacnpeaerennn macc 8 araxtuke 129
1 d( ) !
D (Ry) = —ms v
$(Ro)= J JVr”——-t’VR’
2 2 2 2 2
1-.d(v) R, -b--B _lz_ .-._a_B(..‘.l__)
" R 4R R \K/) R \R
R=412
2" } Korjzaa
a<lb<Ry
d(v?) dr
2
Da,b(Ro) =R dr f JVtz Rz}/t:_'r:
R_4+?b a+b a I
s L fee(3) ()
dR | R2 K R
R:a+b
2 J
Han
d(‘uz)
D.,a(Ry)=R?-
i(Ro) j _f Vri—p VR’
c+d ¢ o
il e () -E ()
dR
R=—"— | Korxa
SN o o[ Ro<ed
edSTTE a’R J Vi—2yYR—
c+d ¢ °
1 d(@?)
-—— R —-E — y
| (e ) ()

rie B u E IIpelICTaBJIHlOT SJUIHINITHYECKHE HMHTErpaJin:

nf2 J
cos’qde
HE= f ViFsrte
1t/2

E(k)= [ V= Pty do.

BeenenueM emnHOR yHKUMH:
x2B(x?), Korza ¥ <1,
x)= 1
Q) xE(—;), Korza x>1,
X

9. dsbo. Su@bmg. mdL. domm., Ne 22.
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b

P. U Kunrazase
dopmyae (15) MOXKHO MpHAATbH BHL:

D(Ro)= -—{ Rozn: z df;;) ‘ [Q (%) B Q(l_;i )]“

R=ritd

25t (o))

I'paduk GyHKIHH Q(x) JlaH Ha puc. l.

Q)

20

20 30 4

Puc. 1
I'padux pyuxmm Q(x)
d(v?)

[Mosb3oBaThess hopyyaoil (16) MOKHO, 3Hasd 3HAYEHHsT (QYHKLUHH 7
[2

Bo BceMm unTepBac (0, w). OHAKO, BHIUHCIHTL 3Ty QYHKIHMIO H3 AaHHBIX TaG-

Junbl 1 MOMKHO TOJbKO B OrpaHHUeHHOM HHTepBaje (B wactHoctd or 0 1o

1.5); 1MOSTOMY MPHXOTMTCS JONYCKaTh, 4YTO [AJsi  GOJIBIIHX paccTosiHHH

d(v? .
? ) =¢ (@1 OYeHb OGOMBIIMX PACCTOSHHH 3TO AEHCTBHTEJBHO TaK).

dR
BLIUHC/IMM [LIOTHOCTD [T OYeHb GOJbIINX Re - [IpHHHMAas BO BHUMAHHE,
YTO JaJIeK0 OT LEHTPa CHCTEMBl IIOTHOCTb CTAHOBUTCS paBHOH HyJIIO, TO-

AYUUM:
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oo Y50 ()2
R
i=o0 R—'~+i
2 fle()-o (%))
e ne4 1 Tit1
[lpunumas Bo BHEMaHMe npPHGIHKeHHOE PaBeHCTRO Q(L)zii
4 Ry’

—CIPaBEJINBOE, KOTAa  R.—J0CTATOYHO 6OJIbIIOe YHCJI0,~— H COKpalnas
‘PaBHBIE YJIEHBI, MOJIYYHM:

— d(v?) 2 T [ 781
RS AL 2 mfraon 0 -
O=R Z dR TitTigy 4[ RL ] [Q\ )0 Tniy )]

i=o0 R=riyd

' d d(v2)
=5 ), R
1=0 R=7i.4

Hasi Toro, 4to6m 06mas Macca Oblla  KOHEYHOH, HeOGXOMHMO:

'llémRzD(R) O; nosromy pasencrso (17) moxHo COKPaTHTb Ha Re. Mcmombays
—> ®

SR (e ) (17

o0 Ty

TIPH 9TOM NPUGJHKEHHOE PaBEHCTBO: Q(

7
1 d(v*)
c=__._Z T (i)
Tng1 & R

1=0 R:r,-_‘_;‘.

oo T Ro
) -_— >, MOJIYYUM
Tuiy Tnty

B nanbHefimem Mer HCMOJb3yeM uHTepBasE, paHbe 0.1 (r;=0.17), mo-
STOMY 6YIEM HMETh:

C=—0 01(n+1)ii@22- (18)
dR
1=0 R=0.1(i4})
Ilnst KOHTPOJIT MOXKHO HCIONB30BATH PaBEeHCTBO:

C=—V2R (18").

Korma Ry=0 (a5 ueHTpa cucTeMsl), u3 ¢dopmyiaer (11) mosyuaem:
_ dt (d(v? dR 1 d(v*) dR .
D(‘”";rc“f ; f iR ﬂ=ﬁf kY

YuntHBas BCe 5TH 3aMeuaHHsi, Ha OCHOBe Tabu. I nosyyaem Tabauuy II.
Ilpu pacyerax 6panoch. snauenne n=0.8. [Ipou3BoxHME BHYHCIEHH! 110
<hopmyure:

1 ]
—_— —_—f— 19
( ) fe ﬁ?+30ﬁ 14of+ (19)
Kak 6bu10 0TMeYeHO Bbille, BHIUHC/ICHHs IPOH3BENEHE B JIBYX BapHaHTax.

1
COOTBGTCTBEHHO, AJIST BEJIHUMHBI —G-— NoJayqJarTCa JBa pPa3HBIX 3HAYECHUS: )
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Tadanua I1

(4%

2 2 2 d(v? 1 d(v? , d(v?
v: d(v ) _1_. ‘i(v ) R, L{(‘U ) Dl V& ( ) o (v*) R (v*) Di
dR R 4R dR dR R dR dR
| <

0-0 o (0) (3%) — (1800) o o (33) : — (’300) 0-0
o1 (0-144) (2-7) (27) — (1700) (0-161) (3-1) (30} — (1300) o1
0-2 (0-436) (2-9) (15) - (1300) (0-508) (3+4) (17) — (1100) 0-2
03 0-680 155 5-19 — 1000 0-757 1-62 4-85 — 7350 0-3
0-4 0-791 0-88 2-19 0-14 750 0-866 0-82 204 0-13 540 04
05 0-876 0-86 1-72 0-22 570 0-945 0-81 1-62 0-20 400 o-g
0.6 0:957 0-71 1-19 0-26 460 1-019 0:61 1-01 . 0-22 320 o
0.7 1-017 0-47 0-68 0-23 350 1-066 0-39 0-36 0-19 250 07
03 1-052 0:22 0-27 0-14 280 1093 0-11 0-13 0-07 190 0-3
0-9 1.052 —0-29 —0:33 —0:23 210 1-075 —o0-32 —0-37 —0-42 130 09
Lo 1-000 —0:64 —0-64 —0-64 170 1000 —o0-87 —0-87 —0-87 98 1-0
11 0-940 —o0-51 —0-46 —o0-61 142 0-918 —0-73 —0:66 -0.88 75 11
1-2 0-900 —0:35 —0-29 —0-350 118 0-357 —0-49 —0-41 —0-71 63 1-2
1-3 0-867 —o0-27 —0:20 —0-46 103 0-815 —0-40 —0-31 —0-68 33 1-3
14 0-844 —0-24 —0-17 —0-47 92 0-774 —0-41 ~0-29 —o-80 43 1.4
1.5 0-821 (—o0-24) (—0-16) (—0-53) (8o) 0733 (—0-40) (—0-26) (—0-89) (37) Ig
1-6 (0-798) (—0-26) (—0-16) (—0-66) (0-694) (—o0-371 (—0-23) (—0-94) 1
17 (0-772) (—o-26) (—o-15) (—0-76) (0-659) (—0-34) (—o0-20) (—o0-98) 1'275
1-8 (0-746) (—o0-26) (—o0-14) (—0-86) (0-626) (—o-31) (—o0-17) (—1-01) 1-
1-9 (0-720) (—0-26) (—o0-13) (—0-96) (0-396) (—o0-29) (—o0-13) (—1-04) 19
2-0 (0-694) (-0-25) (—o-12) (=1-03) (41) (0-368) (—0-26) (-0-13) (—1-06) (19) 2:0
2:2 (0-645) (—o0-23) (—o0-10) (—1-13) (0-3520) (—0-22) (—o-10) (- 1-08) 2-2
24 (0-600) (—o0-21) (—o0-09) (—1-20) (0-479) (—o0-19) (—0-08) (—1-10) 2-2
2:6 | (0-559) (—0-19) (—o0-07) (—1-26) (0-443) (—0-17) (—0-06) (—1-11) 2~8
2-8 (0-524) (=0-17) (—0-06) (—1-30) (0-417) (—o0-15) (~0-05 (—1-12) 2.
3.0 (0-493) (—0-153) (—o0-03%) (—1-34) (0-383) (—o-13 (=0-04) (—1-13) §-o
33 (0-427) (—o-11) (—0-03) (—1-40) (0-328) (—o0-09) (—o0-03 (—1-14) 35
40 (0-378) (-0-09) (--0-02) (—1-43) (0-288) (—0-07) (~o0-02) (—1 |§) 4-0
4-5 (0-338) (—o0-07) (—0-02) (—1-43) (0-256) (—0-06) (—o-o01) (—1-15) 45
50 (0-303) (—o0-03) (—o-01) (—1-47) (0-229) (—o0-03) (—o-01) (—1 15) 50
>3 (—1-51) (s) (--1-13) (7) >s
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1 M 1
= 1770 = ?RC;)-; npu zonymeHun Re=7.2 Koc n
1 Vone Vo =234 Ku/cex; |
*
1 re *
== 1320 —-C?E(?-; npu ponymennd Re=8.2 wkuc u
2 Vone Vo =216 km/cexk;

— ()] o
Besnynna C=1imR? =" L naer mia nomsoit Maccw I'anakTHKH cienyomue
R dR .
SBHayeHHs:
M,;=1.4.10" conn. macc, wm

My=1.0-10" comH. Macc,—COOTBETCTBEHHO ABYM BapHaHTaM, OPUHSATHIM

#aMHu.
2 g(v?
R ﬁ.'.}
O - \' 8y,
N %,
\*
\
\
0 BaPwasy \
| ST N
~ \\
v ) \ N
\ \

\

’ \
N

\\
J-O.S
0 oo 2 t R
a
5 10 %_

Puc. 2

d(v? .
dR

OKcTpanoaAuMsa BeAMYUBE 2

OGa 3HaueHHs XOPOLIO COTMIACYIOTCS CO 3HAYEHUSMH, NONYYeHHHMH Pas-
#ibiME aBTopamu (1.1-10", 1.3-101),
a(

2
. v
Crezyer OTMETHTD, YTO Pe3yJIbTAT SKCTPANOJIAUMY BeJHUYUHB R? _dE.).

JaeT BO3MOXKHOCTh BHGOpA JIyylIero cpeid BO3MOXKHLIX 3HAYEHHH A CKOPO-
¢TH V. B gwacrHoctn, u3 tabmunm 11 BHHO, 4TO, BEIUHC/IAS BesqnunHy C Ha
OCHOBaHHHM ¢opMyan (18), Mul mosmyyaem Godee HJIaBHbII'/’I. XOA H3MeHeHHs
R? d(v?)

iR BO BTOPOM BapHaHTE, 4€M B IIE€PBOM. STo HarIfAHO BHAHO Ha pHC.
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134 P. U Kunraase

1
2, Te Mo ocH aOCUMCC JAaHbl 3HAYEHHUS ? Takum 06pa3oM, NOBUJIHMOMY, 3Ha-

yeHne V(o =216 kM/cek saBiasietcsi 6osee OMM3KHM K HCTHHE, YeM 3HaUYeHHe
Vo =234 km/cek.

Pacnpeanenenune macc B [amaxktuke co chepHuue-
CKOH CcTpyKTypo#. Paccmorpum Temepsh cayya#, Korjia 3Be3jHasi CH-
creMa uMeeT cepHYecKoe CTPOEHHe, T. €, IJOTHOCTb PABHOMEpPHO H3MEeHseTcCst:
BO BCE CTOPOHEI OT LEHTpa.

Tlpu Takom pacnpeneseHHH MacC CHJIY NDHUTSXKEHHss MOXHO BBIPA3UTh

caenymwouiell GopmyJoi:
R
4 .
FRy= =% f Dy (rdr, (20)

2

rae Dj (r)—o6beMHas MJIOTHOCTh Ha PAcCTOSIHHH 7 OT HEHTPa.
Yuuoxas ypaBHenue (20) Ha R? u auddepeHuupyst, TOMYUUM:

. 1 d(R? 1 2
Dr(R)= -t KR AR
47GR? dR 4nGR* dR
1 1 d(v?) ( v \?
— —— -— . 21Y)
4xG [R dR + R) @)
Jlyisi mepexojia K «IIOBEPXHOCTHOM» IVIOTHOCTH HHTErpHpYeM:
0:: [ 5] d (==} I )
D(R0)=J Dy (R)dZ=2 %}g{)_RRIE = ZJDV(V & ++ RY) dE. (22)

—c0 Ro 5]

Jas soiuncaenus Dy (R) no ¢opmyie (21) MOXKHO BOCHOJNb30BaThCS AaH~-

. 1
BeMH Ta6u. 11 Jlas sHadeHull BeJUUHHBI = NpUHATH 3HaueHus (*).

Tabauna 111
R DV Dl Dl/ Dg R R DV Dl DV DZ R
0-0 | (7000)| (3600} (5600)! (2900)| ©0-0 1-3 43 89 19 25 I-3
o-1 | (5900)| (3200)|| (5000)| (2600) ©-1 1-4 37 73 4 11 16 14
0-2 | (3700)| (2400){| (3200)| (1800) 0-2 15 28 57 7  § 15
0-3 | 1800 | 1506 || 1400 | 1100 | ©0-3 1-6 | (21) (4) 1-6
0-4 [ 1050 | 1060 || 780 | 770 | O-4 1.7 | (17) (3) 17
0-5| 740 | 810 370 1 570 | ©O-§ 1-8 | (13) @) 1-3
0-64 540 | 610 400 | 410 | 0-6 1-9 | (10) (1) 1:9
0-7 | 390 | 450§ 290! 290 ©:7 2.0 | (7 | (1D (1) 2:0
0-3| 270 | 300 190 | 170 | 0-8 2-2 (4) (1) 2:2
0-9| 140 | 180 8o 8 | 09 2-4 3) (0) 2-4
1-0 51| 124 24 39} 10 2-6 (2) -_ 2-6
I-1 45 114 11 32 | 11 2-8 (1) — 2-8
1-2 47 | 105 18 331 1-2 | 3:0 (0) —_ 3-0
J

3aBHCHMOCTD «IIOBEPXHOCTHO» MJIOTHOCTH D OT paccrosinusi 10 HEHTPa
TanakTHKH R, mosyueHHass B pe3y/bTaTe BBIYHC/IEHHH, JaHa rpapuyeckd Ha:
puc. 3 u 4.
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O pacnpeaerennu macc 8 I'arartuke 135

ITonyueHHble YeTHpe KPHBHIE NPEACTABJISIOT CBOCOGPa3Hbe IPAaHALH LIS
NCTHHHOTO SHAUECHHS ILIOTHOCTH.

an \

Puc. 3
Pacnpenenenue Macc B Ianaxruxe

I sapuant: RO =72 xnc, VO= 234—K:‘— .
cex

PaccMoTpeHHe 3THX KPHBBIX AaerT BO3MOXHOCTb CHeNaTh CIAEAyoHHe 3a-
KJIOYEeHA.

1. TTo BceM YeTHpEM KPHBBIM IWIOTHOCTH BelllecTBa OLICTPO yObiBaer NpH
yAaJeHuu oT ueHtpa anaxTuku go 7—8 xuionapcekos. [list Gouee ynaJeH-
HBIX TOYeK NajeHHe INIOTHOCTH NPOMCXOJHT ropasfo MeiseHHee. Takol ke
pesyJIbTaT Aaer KapTa H3omioTHocTel, cocrapiennas III. T. Xa6uGyaauubM ¢
NpHMEeHeHHeM MeTOIOB 3Be3JHOH CTAaTHCTHKH [5].

2. Takas nepeMeHa B 3aKOHE H3MEHEHHs IUIOTHOCTH HPOHCXOXHMT BOJIH3H
CoJlHIa; TIPH 3TOM, TAKOe sIBJIEHHe pe3ue BHIPaXKEHO B Clyyae FHIOTe3H cie-
pHyeckoro crpoeHHsi I aTakTHKH.

3. B uentpe 'alakTHKH IJIOTHOCTb B HECKOJIBKO JIECSTKOB Pa3 BHILIE, UM
B okpectHocTsax CosHna. PocT nyoTHOCTH siBJIS€TCS 0co0eHHO OBICTPBHIM MPR
runorese cepUuecKoro CTPOEHHS.

" 4. CosHue HaxoauTcsi B6aM3M Kpasi I'ajlakTHKH, B ee paspexkeHHOH 00-
JIaCTH.
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136 P. UL Kunraasze

5. B okpecrHoctsx CoJHIA, MO JAaHHBIM 3Be3JHBIX MOACYETOB [5], «mo-
BEPXHOCTHAA» IUVIOTHOCTb JOJIKHA OBbITh paBHA NpHGau3HTeNbHO 40— 50
M@E/uc?,  4YTO XOpOMIO COorJacyercsi cO 3HaueHHeM IIJIOTHOCTH, MOJIyYeHHBIM

woeg

——i

<

Puc. 4
Pacupeaeaenue mace B Tanakruke
KM
II sapmant: RO =8.2 wic, V@=216-—3—~.
ceK
npu BTOpoM BapHaHTe (39<D,;<{98) H He coBmagaer co 3HaYEHHEM ILIOT-
HOCTH, BRIYHCJEHHBIM MO IlepBoMy BapuaHTy (124<<D,;<(170).

Cenrabon, 1956 r.
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ON THE MASS DISTRIBUTION IN THE GALAXY
R. I. KILADZE

{Summary)

The question of the mass distribution in the Galaxy is studied basing
on the system rotation law. :

The data by P. P. Parenago and the Dutch rgdio astronomers on ro-
tation of the Galaxy are used.

Two models of the Galaxy are examined: the flat and the spheric
ones. Formulae (11), (12), (13), (14) and (22) establishing the relation bet-
ween the rotational velocity and the mass surface density are obtained for
both models.

The calculation method is worked out.

The estimations were made in two variants:

1. It was assumed that Ro=7.2 kps V=234 EIE— and
sec

2., » , Ro=82 kps V=216 km

sec

2
On the base of the formula (18), an extrapolation of the value R’-dg’R)
is made for both variants (fig. 2) that are compared basing on the obta-
ined results.

The mass distribution density as a function of the distance from the
centre of the Galaxy is shown in the tables II and III and graphically
represented in fig. 3 and 4. Four functions based on various assumptions
made by us are obtained.

The secured results are compared with the stellar astronomy data.

September, 1956.
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d33L0T3E0L SudLMBOBOSTHD M3LIA3ISMANNL 300IGI60 Ne 22, 1958.
BIOJJIETEHb ABACTYMAHCKOU ACTPOPH3HYECKOU OBCEPBATOPHH e 22,1958

HEKOTOPBLIE 3AMEUAHMS K 3AIAYE JBM)KEHHS
MATEPUAJIBHOM TOUYKHU IO JEMCTBHEM CHJIBI,
3ABUCSLIEN OT BPEMEHH

H. I'. MATHAPAZ3BE

Ipog. I'. H. dyGoummnH B psne paGor [1—5] H3yunn ABHMKEHHE MaTepu--
abHON TOUKM NOJ AeliCTBHEM CHJIBI MPHTSKEHHs HEKOTOPOro Teja mepeme:-
Hoit Maccel. B pa6ore [2] 3anaya HHTErpHPOBAHHs OCHOBHBIX ypaBHEHHH JBH-
JKeHHs1 M Gblia CBEJeHAa K pelleHHIO CJEAYIOUIero HeJHHEHHOro HHTEerpasb-

HOTO YpaBHEHHs:

¢ o[F( ) du
F(w)=1-{-c3j" _.,, 5
A [lo cos (u— By) + f F(v)sin(z—7) d-u]

[
rie ¢ —aaHHas QYHKUMS, ¢, Loy 8y —HEKOTOpbie MOCTOSHHEIE, 3 F—Huckomask
¢dyHKUHA.

1o CcBeleHHe CoBeplIaeTCs CJeAylomM obpasom. ITycTb nepeMeHHas
Macca M, Haxojswasics B HayaJle KOOPAHHAT IVIOCKOCTH XOY, npursArupaer,
NOCTOSIHHYIO MAccy M C KOODAMHATaMH X, y [O 3aKOHY HeioTona. Kak xo-
pOIIO M3BECTHO, YDABHEHHs! JBHXKEHHsS HMEIOT BHI

(1)

a’x x
m = k% Mm -
u
d’y y
by _Jt_?- = — kz M"l "'—3',

rmer=71xfy% a k2—mocrosiHHas.

Bri6upasi CHCTEMY €[MHHI COOTBETCTBYIOLIHM o6pa3oM, Bceraa MOXKeM CUH-
TaTh, 4To k®=1.

Ilycts
M= £ ().

Torpa ypaBHEHHS NBHIKEHHs MPHMYT BHI

d?x x
e +1®=p =0

d?y

.
o+ r =0
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140 H. T.Maruapagse

Tlpunnmas so BHEMamHme HHTerpaJ Ivomaaci

dw c
dt g
TAC & —YTOJT MeXKIy DajHyc-BEKTOPOM H OCBIO Ox, a ¢ —mocrosiinag, u
clenaB npeobpa3zoBaHye
62
r=—_,
5
JIErKO TNOJIYYHTH YpaBHEHHE
&
[‘;u;,' + b = F((U), (2)

rae F(w) osHayaeT pesy.asTaT moicTAHOBKM HEU3BECTHOH (ynkuuy f=*(w)
B sajiaunyio Qyskumio f (£); TakuMm oGpasom F(w)=f(¢).
Lanee, nomnoxum

S ) =9 [F(o)

Tenepp npunumMas Bo BHHMaHHe MHTerpas maowanek, Jerko MoIyuHTD

ClIenyolee paBeHCTBO '
~3
] 4 -
F(w)= o[l (v)] I (3)
Hs ypasrenus (2) caenyer, wro
©)
C=T(w; F)=ly cos (w — 3,) - [F(z') sin (0 —v) dv, (4)
o]
rne /o> 0 u 3, —MOCTOSIHHELE. S
[Mosaras F (0) = 1 (Takoil BBHIGOp HayaJbHBIX 3HAYCHHI Iie orpanu4y-
BaeT OGIIHOCTb 3aj1ayH), H3 (3) caenyer, uyto

LS 5
(s F) ©

()
S el F (%
Flw) = 1+cvf‘°[ S
[¢]
IMocnensee, oueBnanO, coBmamaer c ypaBHenuem (1).
I. H. Iy6omun noxasam (MeTogoM MOCJIeI0BATEIbHEIX NpUONHHKEH )
CYMIECTBOBAHHE W €JUHCTBEHHOCTb DEIUeHHs ypaBHEHHA (5) B IpeAmoJo:Ke-
HHH, 9T0 QYHKUMSA ¢ (F) yIOBIeTBOPSeT yciaoBHio JIHmmmua:
le(I")—@(F") | < N|I'—F"|,

rie N—INOJIOXKHTeNbHAs MOCTOSIHHAS.

B Hacrosmeii pa6ote MBI noKasbiBaeMm TEOpEeMY CYIIEeCTBOBAHUA H e[HH-
CTBEHHOCTH pelleHus ypaBHeHus (5) IPH HECKOJBKO Go/lee OGUIHX YCIOBHSAX,
a8 HMEHHO MBI IIpeanoJiaraeM, yro

Vo(F)—@ (") | <4y | F-—F'|llog —’T_—FTI ,

Thoe Ay u By —nanupie MOJIOKHUTEJNBbHBIE [IOCTOSITHHBIE.
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HekoTopbie 3ameuaHus k 3ajau® ABHMCHHA MaTEPHAADHON TOUKH... 141

Ilnsi JoKasaTeJbCTBAa CYIIECTBOBAHHS H €MHCTBEHHOCTH pELIeHHs] ypaB-
HeHnsi (5) MH BOCIOJB3YeMCS CIOCOGOM, NMPeJOKEHHEIM MOJBCKHM MareMa-
tikoM HukanGopkoM [6] npu peluenny 3anaud Koy 0GLIKHOBEHHOTO nndde-
PEHIHAJBHOTO YpaBHEHHs! IEPBOro MOpsaKa.

Mul GyldeM cuMTaTh, 4To OQyHKiHMs ¢ (F) YIOBJIETBOPSET CJAEYIOWIUM:
YCJIOBHSIM: ‘

1°. @ (F) HenpephlBHa Ha 3aMKHYTOM npoMexyTke 1 —F<F<1+F
(E—nannoe monOXHTENbHOE YHCIO),

" , . 4F
2% N — 4 — F' | 108 —— i > 6
|2 (F)—o (F) | <do | F—F"| log -5 (6)
3°. | @(F)| <My npu 1 =F < F < 14 F. (1)
Teneps nosoxuM Fy(w) =1 1
‘ (0]
- $ [Fu_q(w))
=1 3oL oo 8
Fa(w) +e ng T du, (8)

)
n=12....

T. H. Iy6omun B paGore [2] mokasal, 4To CYILECTBYIOT TAKHE MOJOKH-
TesbHBIE TOCTOSIHHBIE A, mo H ®, YTO

0 < A<T(w; Fay) < mo )
npy O<w<w H Ui BCex n=12....

71-__ . (Z)— TAZ)
=min ’—__;\/IOCS .

B cuay (7) Bce mpubamkenns Fa(w)(n=1, 2...) He BBIXOJAAT M3 NpO-

Temnepdb MOJOXHM

MexyTka 1 —F<F<1+F npn O<w< i B caMom peie, u3 (8) HMeem

(g (F @]

Fa(w)—1] <jci® | —0— s n=12...
I ”( ) I l l ;2(1‘;F”_1)

(6}

Orciona caenyer, uro npy O<w < h uMeeM

(@]
- | ¢ [Fo ()] | Moh 5=
A 3 — i e < ¢ 3420% ‘e
| Fy (w)—1] <lel T (5 F) du< || - <l

(&)
Tenepp MO MHAYKIHMH 33KJI0YaeM, 4To
| Fa(w)—1] <F (10)
mpu0 < w <hu Anst Beex n=1,2....

Jlns KOKa3aTeqbCTBAa CYIIecTBOBaHHS lim F,. (w) IOCTATOYHO NOKa3aThb
n7n —> O

TXOQHMOCTb psia
14 | Fyw) =1 | 4 | Fy(@)—Fy@) i 4 -+ | Fapa(@)=Fal0) { 4 (11)
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142 H I Marusapazase

U3 (8) umeem, uto
(4]

Fuyy(0) — Iy (0)=c? J [

I

Faw)] — @lfn. JWJ g
C(u’ ﬂ) y2(u, n_l)

f (o] ¢ [Py @)
Cz(u ) (12)

ﬁswzho-gwyawuham(m

€ (u; F) 2 (u; n..l)

Ho, B cuny (6) u (9), oueBnnmno, umeem

INM@H:}WLMH

2 (us F, e
b (ur ) B (13)
< A— Fo(u) — ,,_1 () log — . - u4,,F R
| La (u)—Fﬂ—l(u) [
Hanee, u3 (4) cremyer, uro
I C(u; L) — S (s b Fa(v) = Fa_y (v) (14)
[}
B cuny (7), (9) m (14) moxem Hamucar:
f 5 (u n—1) - CZ (ua ’VLJJ @[1 n._ 1(”)] 2 Afo o . (15)
:gtu Fn)c (“a " 1 A4

ITosromy, Ha ocroeanun HepaseHcTs (13), (14) u (15), u3 (12) umeem

47"
n ]" “n- o -_— H
+1{0)— (w) <2 1 ()] log e o) du
(16)
2 M 3
-+ deufll (V) — Fu-; (v) | dv.
A4
(o]
Teneps samerny, uro npuO<u<7, B cuay (10), umeem
[ Bn () = Fay ()] < 1 Fo () =1 [+ Lu_y (w)—1] < 21
Orcwona
4F 4F
log - > log ——— = log 2. 17
IR@ =R F = ¢
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Hadee,

J?duf[ Fu(v) — Fa_y(v)| dv = ‘rvaQIF.. (v) — Fa_y(v)|du<

. (18)
< ()] JI‘F"(‘U)—F”—I(”)I d‘Uu
CrenoBaTesbho, B cuty (16), (17) u (18), 6ynem uMerb
w —
4F
_ _ : , (19
| Fayyg (0) — Fu(w)] < KoJan(u) Fa_,(u)] log ; Fala)— Fn_l(u)ld“ (19)
[
rIe
_ AOIC'S 2M0m0!6|3i 20
Ko= =+ —asigz ©9

Ilasee, Jerko BUAeTh [6], uTo HepaBeHCTBO (19) MOXKHO 3aMEHHTDH CJe-
JYIOIIHM HepaBeHCTBOM

®
. X
Fuyy(0) — Fu(w)] < KoA(ln)J Fu(u)— Fu_y ()| a4, (21)
rIe,
K (4}:‘) 1_kn _
A(;\n)— —€— ——1—:-17‘1 O<w<h,

a An—COBEPHIEHHO NPOH3BOJbHEE UHCHAA, YHOBJETBOPAILIME HEPABEHCTBY
0< A< 1.
M3 mepasencra (21) caexyer [6], yro

[Fryy (©) < Fa(w)] <cnws

rae
tn=1 2 A AnAn_y A oo Anhag e A gy
H
ln }\n)m_1 )\n}\n_l "-12 )\n kn_io gy )\’ 11
c _K “»A ()\n) A ()\”_1)44 (ln:l)'..- A ()\1) . B
n=10e

2)\'&\-”'1.--)\2. (2_*_)\,)7\“...7\1‘-1...&3, (2+)m-1+---+)‘n-1u->~2))\"

Torna J0oKa3aTeNbCTBO CXOAMMocTH psga (11) mpuBomuTca X IOKasaTelb-
CTBY CXOIHMOCTH psla

Cad ™ (22)

. Tenepb NOJOXKHM
) 1 A n—1
= — U =
! 2 " n
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144 -~ H. T. Marnapaase

Torna serko nposepuTh, uTO

1 K - L
Uy, = ”';‘ I/IAO\n)= £(4F)11 7.

¢
Hlanee, HeTpynHO NOKa3aTh, uTO psij (22) cxomutcs1, koraal<w<

Ko

Takum o6pasom, cymecrsyer npenes

lim Fu(0)=F(0) npn 0< o <w*,
N > 0
. — 4
rae 0* < min (/1 -——)
. > 2K,

Tenepr u3 (4) mMeem, uro npu O<w < w* PaBHOMEpHO

7n—> O

Iim § (0) =1y cos (@ — 3,) + J F(v)sin (0 — ) dv.
o

Hostomy u3 (8) BHTekaer pasencreo (5), r. e. F (w) siBIsIeTCST HCKOMEBIM
pellleHHeM HHTerpaJbHOro ypaBHeHHs (5).

Hakoren, HerpynHo nposeputs, 4To HaiileHHOE pelleHHe ABJSETCS eNHH-
CTBEHHBIM HenpcpbiBHO JH(depeHIUpyeMbiM  pellleHHeM paccMaTpHBaeMol
3afauH.

HAnsaps, 1957 r.
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d33L01DAE0L SLSLMBOBNIDAD MALIA3IGMAN0L 30VISIEN Ne 22, 1958
BIOJIIETEHb ABACTYMAHCKOU ACTPO®U3HUECKON OBCEPBATOPI/IHN:zz, 1958

Mé&O LLIVOL JIMBIENL 06GIBLHOTIDN LBIALTT
dMMAEROEdGIdTBN RO 30NN 3508MIVEIdO
M&H30G030L 358MLONIWIOR

3. 0360d9D

B9bO30O

mbo Lbgmmol o8mobol 08mblbs Logbome (36mdogmes. 53 o8mblLboTo,
bmymb( gg0dbmdo, 9. §. 3obggmo  ob@gabomgde 300moygobgds  obomob-
903gabmo bgbboo. oBsbmob, bmagogha dompobl obd 0j3b 7Bmomm 08m-
496900 méBogdol godmmgmobobl. obgmo Bybgrnmgdol Logmdzgmby Godwg-
6089 Femob Fob Fobbo ogobobge: 1) s63adgzbmdom godmgagyzebe mbo
bbgmemol s8m(30b0l 3oébggmo abBgatomgdo o 2) azgdmgbs mbdodob 3odm-
ogmob obomo bghbo, ULows 3obggm obhgabomgdl gJbgdmeos ngbm dgte
303mygbgds, goby (36mdoe gmmepgdTo.

28m(30B0b 3obggero Bofomo Bypohgdom spgommor 0dbo> goaFyzgtomo.
30(30mgdom dbgo omdmhbs dgmiyg 3bmdmgdo — mbdotol golmagmob bo-
o Jgomepol o8nBoggdo. Jobggmop g(3owgm B9330436° mgbm Brbo bybbo
éo3bmdbogo. Voédmabgggbobomaob b3 gooopzomgdrs dobhomsee 3obdm-
mgdol 23mblbol. Foghod, ULodo s3g0bg900l FdmbggzeBo gl ob omdmhbeos
BgLodmgdgmo. Fgdamd gosafysetige oa3gobemmggdas hggbo Bgomeo mo-
Lognér gmmposb, ol bmd, o dogomgdromn o3 dgmmepeob bmgogho ogdy-
gdol, Jobggmo ob@gahormgdol Logmdzgmby Bgjdbomogm mbdodol gadmog-
ol obagmo bgbbo.

3830]6mdm, bmd mbdodol 396Lobmgébol gl sbome Fgmmpe bmaogbhoo
bbog mabem bymbogbgmo 0Jbgd, gopby >blgdnme Cgmmepgdo. o8ge8o og0
omdom Loglgdom ggb Bggerol Lsymggmeosme domgdum mogbobg-gomlol 9g-
ompb, doahod FgdpgaBo Bgbodmgdgmos gobgomebgdmm o036ol (ogGmébol o6
bLbggdol Bogb) o 6odpgorr JBgrEeo dgmmese gsEenj(gl.

6oGomo 1
M&0 LEIDOL SAIMGIENL N16GIZAIBND bBIALIL IMMARNEdGIZD0

§ 1. dmdhomdob 3364mmyds bgghym gmahobiggdlo

bmgmbryy (3bmdogros, Lfmbgmobmgob  jmmbpobodgdle méo Ubgmemol
o3m(30bol Fgggobrpgdome dmdbromdol 296 mmgdol oggb Lobg:
10. 233bom. SuBbmg. mdL, domm., Ne 22
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146 3. 3obpody
Bx g MM
e ' PO
&y . mo -+ m D
21_15 = — rs ’ ( )
Bt
ez 75

Loo ay 7, 3 gomdomob (o6 gmdg®ol) dmm(’ﬁQoSo@aboe, ny obob %0l
lo, m-gomdomob (o6 gmdgBob) 3oba, 7 Bom Bmérol Bobdoqro, besgren k32—
3bm3mbzonmmdal smggoogbto 26r  Jobommmdol dmdogo. Lodmymobo-
ogol k¥ (m_—-m) -ob Bogogh ogfgbren k*-L.

Bg8mgommor Lggbrmmo jmmébrpabodgoo: 7, B, A, baog 7 boEonl-g9i@m-
boo, B -gobgpo b obbommds, A -aédgpo o6 3oboodobo omgmgbo. odm-
Jorgdnmgde Lgghwnm o LFmb gmabmgob Jmmébrobodgdh Bebrob olgmoe:

x=r cosfcosAa,
y=r cogfsinl,
7=r sinj.

2g0mMe 3obggero Fob8mgdmegdo Y| @mqm%a?}ngos © Boaov.)t'nammm
d

t-oo. - oJo3 oo BgdamdBoo(s, opg60Bbmar FogbEomon %930006. g393bgde:
res

X=1 083 cosh— 7 fsinBcosh—rAcosPsin,
y=7 cosBsink — 7 BsinBsink — 7 A cos B cos A,
~=r ginB 4 7 B cosB.
) ogoaomgabm JBOQévo@'an o 'agad(ngbm, 3030@3607 bnﬁjo(ﬁob 33o0-
bochol g0dmbobmmgdob: .
=¥yt = R B e BR (@)

Imdbromdol (D) gobdmmgdoBo  koboligmae 3obggo Fotbrdmgdnmadol
X Y
308mbobmmgdsbo towg3 mboo gogofobrdmman. 3obrgzgbo dboérgBo i o

‘(,‘ obemo mBos Bgg(3gommo cos Fcosh, cosBsind o s8in-mo. 6oBob dogo-
éa%m dmdbromdol gobFmmgdsl Lgghnm jmmbobodgddo:
rcosBcosh—27 B sinBcosA —27 AcosBsinA—+27f A sinBsink—
782 cos BeosA— 7 BsinBcosh— r X% cos feos A — r AcosBsind =—
/C‘Z

— —3 €0S 3C08 A,
;

7cosBsinA—27 § sinBsinA--27 A cosBeosA— 27 BA sinBeosd—

— rB*cos B cos a—7 [ sinBsin i — 72 cos B sin A+ rAcosBcosA =—

}‘.2
— Jacos Bsina,
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oho Lbygeob sdmabol o6kgabsrmgdo Lggboe dmmé@oGo&gB'ao... 147

- e " : K
r8inf+2 78 cosB+ 7 BeosB—rf?sing = — ~7 sinf.
30398bogmen gl 306 mmgdobo  YgLodololom cos B cos A i
sin B-vg @o Bgz3603ma, dogomgdo: N P » cosBsind,

. - 2 .
“— 7 32— rcos? 8 ) —_— =
r—r B —rcos®B A4 7 =0, (1)
3°320hogmmor  Bgbadodolo  cos 8 sin A, — co A, O-
Jhodmo, dogomgdon: d s eos, 0%y @ Py
3009
—2r[3cos’13—|—2rBisinBcosB——rfcos”B = 0. 2

. 3ogodbogmma Bgbodadolom sin B cos A, si i — -
b, o © sinp sin B sin A, — cos B-bg o Bggto-

—278—7r §—rsinBcos pi2=0. (3)
@gboos, bhmd gL Lodo 3°6hmmgds Imdbromdols (D) as6Hmmadal a1 -
‘ZQ’OSQ'L'J&’O" > Fggbo Foboboo Fomo 05033&0(30&. p0mey 023°0°
§ 2, 30630@0 fogob 050336».509:
) 396 mmgdol o 3‘3303&03@3600—1’ -%g, 3030@360:
277 Xcos?B —2/% B X sin Beos B+ r? A cos?B=0,
653 Fgodmgde gooofgbml oly:

d .
7 (r®cos®BA)=0.

*J0@b 3oodawede Jobgyrm 0b@gahol:
2 cos? BA = ¢, (1)
Loog C-mo Loghome boo?@aaéogom dnEd0g93L om360Bbago.
3963bobmgbmem I-eb A o B9g0¢obmom ogo (3) 300 memgdoBo, a396980:
a

27 B+ 7§+ rsinBcos B T eos' B 0
39399k sgmman gL 2r2f$ -%g o 3030Qmm ab{)@aa@mbo'ao, ébond

2 Bsin B cosB _d 1
cos* B T cos®B /’
<— 35905, bgg000 Gmmdol obdgaboioom dogomgdom dgmébyg 0bBgaboml
432 —c;—_ = 2
8 + cos?B Cae (I1)

dndogo ombaBbmmos ¢} -0om bopaob dobry3bgb
) 390 dobzbgbo Bbobrg FobrBmogoansl
3300003 gd0b %o8L o ob Bgodmgdo Wobygmgocno ogmb. 80
(1) 396¢mergdeTo B2 ©> A% Bg3(3g0mor 1 @o Il obtgaborgdoreb do-
mgdnere 3o9mbobmmadgdoom, dogomgdo:
3 cf__ o , ¢y
r4r  cos? B T 7 A Trceos g 7‘@08*_13—

k2
+7—_2—=0.
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148 3. 0360dyg

dgmby o Igmaby Fgzto ghcdobgmb Sdsmomgdl. aog0dbhogmmo  gob-
A gde 2r -bg > dmgobpobma obdgaboizos, dogomgdo dgbody obgabomb:

e (I

08 boBo 3obggmro obEgabomol domgdom, dgmbg bogolb Lode (1), (2),
(3) Eogghabiosrnd 20bBHmmgdoms LobEgis oygebom obs dobggmo bogob-
Lod EogghgbosEné gobdmmgdoms Lobhgdody: (I), (II), (III).

3obggroe Jobogbogob (V) 30bGmmgdsBo  hogbgom # ﬁ" Qo Az, M, du),
(I11) ob@gatromgdoed Bogomgdo (3m(3bemo domol obdgaboml:
252
—— 4 . (4).

2=

§ 3. 3gmbyg hogob obpgabszos
dgmérg obgahomo ogfigbhmar sbyg:
1

,'4 22 = —
2 * cos? B

O 393ymoe 030 30(4)38@0 oE@aa&og’ob dso@(ﬁo@%a; 8030@360):
1
( ) cos*3 =TI o cosz._ )

dB

2

o

2390006

/’4’ ——— = =\
+l cos* B — cos? 3
opgboBbme 7 = tg f, 35Gob
1 /
cos? 3 = — -5, df= % o dogomgdo:
1437 1452

d’~
2

li )\ — I TTTTIE e —————er .
V3w e
=3 A (lJrz“)2 RS

= 4 — L, (5}

o of 0(360Bbogoe

3080b 53335050;

= +V
230l 0bgaboos dmag3gdl dgmoby oE@ag(’noQb:

are sin -% = Adcp
bmigmoi Bgodmgde obg oofgbmb:

tg B=esin (A-fc)). avy
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wbo Lbgmerol 93mioBob obEgaboemgdo Lggbmer jombpobotgdo... 149

qI) o (III) obRgabomrgdoEsb (IV) -ob Qobao(oabom aodmgboibmo  dt. (I)

~1ob ag0ggl:  cos's
dt = ’ da.
(IV) obdgabhomal Bobyrogoo —
1 1
cos’§ = 141228 1F esin® (htoy).
odo¢yme,
die r2d X

all4 e sin® (o]
230y3ebmor myebalybgmo ygobroTo ©> Boglgeor (III) -Bo, Bogomgden

dr \?* 1 T et 22
(-d—l)?q[ 1--¢? sin’()\—}-c&) j +7’é‘——-_63=0
by

, - _
[ d("r’)] Gt (a by :
' 0 r ) | dll4etsin Ak o

d3°§?“’°0'ﬂﬂ’° @glzol 3dmmgdobs o 8(30bg 30b©o4360L Bq3 -
e G009 3o6@EeJ3bob Bglgy moa

Cy k?
o[22 ] )

cg dX =
2 I
2m36036mo
c, k?
/ " o) =,
| 3+
80306

PR - g
Tipg SWeta=T
o> Fobo Gmeremde oy 30@«;06’3636&
1 du 1 J‘ d{

1—}-—6';*

Vl—'u' ¢
oﬂa@os 0bdgabozoom Cogomgdon:

c
arccosu = arctg [-E:- e ] +
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150 3. 03654y

930 (3eEdL hmie Eogmdhnbrgdon, aggdbgde:
: 2

€2

r Cy
arceos | ——t. J — arctg [— by u+c.)]+ ‘
53‘{‘7{ 1
gl sérol dgbrog 0bdgaboro, bmdgmog Bgodmgds olg ooffgbhmb:
r 1

—_— e
C2

V‘z‘F = cos {‘"C tg [—22— tg(l—l—c,)] =+ "5}

236086mon:
c -
[T (6}
— 63_——
. V 1+ k‘ ==e, (7)
£y .
T,tg (A+cy) =tge (8)
95%0b 339369%0:
. y . |
1 4 ecos(g+¢) vy
§ 4. dgmbg hogeb obggaksges
(3°3%dgmgds)

(IV) @ (V) obtgabomgdo goBmboboggh 3°3806L smmbobodgdl Bmébol
bbmero ao@oFygadobomgob d9(3omgdgmos, bmd gbho-ghoo Jmmbobo®o 30063
3°3mobobml bmol gmbjGeol Lobom. 3 dobbom sgopmo (I) obdgaboero o
6oam3bobmm 030 @-ob LaBmomgdom, 7-0b dogogt hoglgoa (V) aaambobﬂgaao.
bore cos? B 3obgobpgbmo (IV) -ob oo (8) -(oob.

ct
1 1+ 5o -
1 e?sin® Ofoc,) 1 +tgle
0089 (8) -ob aedmgomgmom A -L:

cos? B =

Tt
A= T a P
I+ e
Boglgoo (I) obtgaboeBo, dogomgdaon

2o = ¢, €9
o3 Ygodmgds obg 3°wo3Fgbhmon:
p*de g
_ 1 4-ccos o e
oo [ (9 +¢)]
? =10
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obo Lbgmeol s3mgabol ob@gaborrgdo bggbue Jnmbpoboggddo... 151

v
g 5 =3

30306
2dz 1—-z2
dcp==d’u, dv—-l_l_z’ cosv=—-1—-_F?-,
14 e+ (1—e)2?
142

l14c¢cosv =

©> dogomgdon:
2p*(1 +7%dz

14+e+1—02)
280l obgabozonbomgol Loohmo aob03365; Fg3b0Fbmer bmd
1 14-¢
7 [M4e+@Q—0zf 1—e 1—e .
O+etd—eaal  Ot+et(—orT [T+ e+ A—oT
>dochmd
2p*(1-4-2Mdz _ ( —l—l—e) dz
Tiera_aap— U 1= JTFF0=aeF +

= , dt

2 p’
— d{
+TrTa=IT

Jobggre Foghob ob@gaboges bpgds hgymbgbGamo gmbigmoon (1]

; 1 2ax 4 b +

J. (ax? 4 bx 4o = (n— 1) (4 ac —b?) (ax? + bx J-c)»-1
2n—3
+ 2n—2 4ac——bz (ax”—}—bx—l—c) u=1
dbgosbo Faghgdol Bgybgdol Bgdregy dogomgdo:
2P 4Nz 2p? dx _
f 4et+-Q—e2? Yy —e? ) 14e+(1—ei?
2ptez .
(A —e)[1te+1—07%]

odomd, Lodmermme 33338360:

—--—-— arctg[ 1—¢ t v ]
(1—e2)3/ "2

’U

1-—e
2pt 1+e
A—=eyip ] 1 T =gttt
[1+ 14 tg® 7
gb obob dg933Lg ob®gaboo, érmBgerbogy 530‘8@066’03"@ Lbgo qgmédab odgmg-

396, op3boBbmon: 5
l/ll:-*:ee tg - = tg—— (10)
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152 3. 03body

G—en'h_

. i (1)
p-
Zs (1 — ey
- PZ = 66’ (12)
9:T0b bggooo Gomdd aoponfghgds obg:
E—e sin E = nt + . VD)

9909d3ba ob®gaborol 3 gobdol gfmpgde J93mghol aob@mmydo:
om e=1, gl goBmygebo ob 0dbgdo LoBobormosbo, bopgeb 1—e=0.

v
28 99dobgg30Bo ogboBoma tg7 =7z, boglgem (9) -Bo, g3g9dbgoe:

\ 2p%d (—%) .
P = J — = -‘12)—‘[ (1457 az

(1 4-¢€ cosv)’ 4 0og?—-
2
2Jgce0b
2 T ] f’2 )
T rewy Talta (Ivy)

domgdmo 9dgbo obhgabroro ghadobgoby odmyzopgdgmos (ob. § 5)
©> o8odmd obobe FohBmoragbgb (1), (2), (3) wogyhyboormb 3060«1@86\3-
oo bolgdal Ly o3mblbol. b obgabromydo 'agodqubo Ubgo abomo(3 of-
6oL Jomgduemo. (9) -ob 7% -ob Bogogh  aedmgbogbma @ (V) -@ob g30]gb:

L /p
cp—}——cs=(ln‘ cOoS I-—‘g— (—f— -—1) .

b
sdoee ey
_ e
? b ———‘___’1_.7_"_1)- . 2 )
1— | = 1)
e \Ur
fogLgom gl (9) -Bo, dogomgdon: .
prr

V:ﬁ A fepr—p
230l 0bBgabo3es 8mag(3gdL:

= "/——1_( r— lfz‘* )2 .

(1 __L,2) 3/2

ep

1—?

arc gin —————— = ¢, t + (-

(1—e) "
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wbo bbgnerob s3mgobol 0bgahomydo Lgggbumen Jmmbrobsdndo... 153

a 4
= cos Ey, 3bobogm, bemd gl ogagg 493-

oy 393mgoy9bgdm >mboBgbol a:
@gbol aobdmmgdos* o, 30Boboady, E -bo ©> 7 -b Bmbrob 2bLgdmdL (o-
\a(ﬂdo@oaﬂ@aao: :

r=a(l — ecos E). (13)
(I) > (II) obgabomgdoEsb gmgdmmmdon:

% cos?BA% 4 7t BT =c2 (14)
9) -6 r* o=, ©> oJgEs6 godmpols ©2dmj0Egdmmgdo:
' @?=cos? BA? 4 g2 (15)

§ 8. ggmdgehonmmo obgghdbhgeses

domgdymo gmhinmgdo sboboomgdl Gomdomolb dmdbomdol dbal a0b-
Bgdm o LaBmomgdsl odrmgae aedmgedizomo Loobgaboom Bmwdoggdol ggm-
Bgdbonmo 360B36gmmds; o8ogg bmb Bgodrrgdo goanmolbimm, bmd doo
Tglbobgd Fobolffobr oboggbho obr sbobs (3bmdogro.

(V) ob®gaboo 5’0(-,8010@33% Jembnlmbo 33goob Bhggb 9- 0. dbhhyger
by, oJywsb @ogelygbom, bmd gomdagra  dndébomdl LodbhygBo, émdg-
‘o3 goob ol 396¢hBo (hapaeb bopomlo 308meob dbogob). gL egonge
&0 godmgbol 3ok bmb 0% “aeaee

39eo jobmbo,

(IV) ob®gabromoob tgf = esin (A+-¢,) Bobl, bmd B o(33tol  6aBobU.
9L 080l 60Bbogl, bm3 (3mmorob mbdodo y3go0b 9d™03Bogol (o gygohe-
éob) LodbhMygl. aasyggme brgds mé fabdomBo (>mBo3otmo @o EamBageo
:43°6dgdo: Q@ @ ). bmae B=0, BBob A= —,, 4. 0.—¢, obob odo-
§omo 3396dol abdgro: -, =Q.

bob. 1-bg S ool 3%y, P obrols
(3omogro, P, -3olo a9adoo, ¥
-EEgodLfmbmdol Fobdoma, Q
-opdog0tmo y4go6de, < PQP, =i mé-
do¢ob sbho dobhomog Lodbdyg-
Loob, QP =}, PP, =B, QP=g¢.

bfm bamorbemgsb PP Q boBymor-
byeby  303mgoygbme Lgygbmemo
Mbrogmbmdg®bhool @b dmmo
'tga = sinbtg A, dogomydo
tg B=tgisin(A-Q).  Ygzoobma
b gebdagms (IV) obdgahoml;
gboboge, bmd tgi=e. (5) ‘

2
- ombeBgbol moSabBo@, g2=;-— 13

1

636. 1. 2Jgcob 398meob:

* 39 bghbom 393mabnl 6B mmds Gomgdmmod g. ©> 3. UBMgdathygbgdal FoabBa [2].
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154 9. 0365dg

o) aoBmgogaSaBm 0dogg PQP, bodjmmbgoby gmbdnmob:
sin @ cos C=¢os ¢ sin b — sin ¢ cos b cos A, dogomgder tg (A—Q) = tg (L) cosi,.

Ca
bopgeb cos C=0. 2dob Bgobgdo (8) omboBzbolionsb, g. o. : tg (A tcy) ==

= tg ¢ -Lenob a306§anbodlL, tmd doborrog @ =QP, g. 0. @ >hob g0bgol
obamdgb®o.

(9) gmédmms 308mbobagh  gobmmo 396mbl, — gobrmomo  Lohjobrg mébr-
dool LadbtygTo dmeodogos. | obgabomo ao0mbobogl, émad goboomo Lok-
Johob a9adomo dotomo Logmmbobom  Lodbdygby dndogos. mbdodob
Lodboygh @y ogohhggm dobomor bogmmébpobodm LodbEyge, doT0b B=0,
A=0p o (I) ob@gahomoob 3obodot grgdnmmdo (9) gmbdnmal.

(1) o (III) ob@yahogdo obr agbrgdo mamﬁoggo oboémﬁmaoop
2mblgdBo, 3oahod olobo Fgodergde Bopgdme 0f6ol Bmdbomdol  30bmbosmbo

i
3050«1@350@05. 12-‘3? oéol q;o&momo boﬁjot’nnb 53530@0 0d bob&@aa"ﬁa,,

bmdgmo aoEolb boponlby dobomoo Lodbdyol Isbomdnmop. (IV) gmb-
dmeol mgmbome SbEbmbmdosBo o 9fmegde ob@gabomo, 303603 ob godmo-
496900 bmgmb(3 Lgghnmo Bboambm3gBhool gmbigme.

.
(7) o (6) DQGO%SSD%OQDE g 0. €= 1/- 1+ _C’_If_s_., ci=kp. Joog-
'
(1 —eh)i? .
©gdo ¢, -ob 360Bgbgermdo ¢z = — ———1;——-; Bogb0d p=a(l —e?) > 239

2

Jbgdo 53*—-”—' o] wbo BggboBbmm, émd Lodmjmobomgolb k% 000 ombo-
a

Boyro agodgh #2(me+m) (ob. § 1). oy Bogorgdem, bmd 8bob dobo m, = 1,
3806 (6) 2mboBzbob moboblog 3393b900:
k2 (1 4 m)
a
@-b 360B3bgmmdo 3gbodgrondBo opgboBbmm o -oo. 28 BgdmbgggeTBo (V):
obdgahomb gJbgdo Lobg:

e — k(1 m)picy=— » boa m = 0.

p
14 ¢ cos (v ~+¢;)
3ghodgmondBo obdomo nBGohgbos ©s 2Bo®md 360Bgbgeme meopgbo 7bes
oymb. gl 60B6ogL, bmd . - ¢; =0, g. 0. ¢, = —w.
on T, 3gbodgmondby gopolgmob gho-ghoo 3m3gBhos, 30806 o8 bmb
E=0 o (VI) ob®gabomosb 33036900 ¢ = —nt,, Loog (11) >603360L mo-
3
1 —e)

P2

y =

bobdoe 1= . Boglgoo o] ¢ -ob 360Bgbgarmdo, dogomgdo:

1'/7; ) 1+mkQ ———62)3/2 )
pl >

H==
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mho Lbggmob s3mgobol obdgabamgde bggbwyer Jombrobshgdlo... 158

30pb08 p=a (1 —e?) o g393690e:
EV 1+m

=
a'ls

28bogo 3°3%0éb0 figgbl bonSOga(’noGom dnedoggdlo o ogmbonr  ol@bm-
Smaoo‘ao.aogabgg ngaowbb BYmébrob sbgmoo:

a=kV1fm Vp cosi,
ca=kV 1fm Vp,

_ k2 (1 4 m)
b N (16)

¢, = —Q,

Cg = — O,

Cg = —nT, )

baog T, obob 3gbodgmondy aswobserol gbho-ghoo 8m3gbdo, bamm

§ 6. obggahomgdeb whaoghem R3my opgdmmds

dbrro gobgobommm méo Lojombo: 1) obab owy obo b396 Bogd Fomgdm-.
@o gmbdnmgde mbo ULbgmmol odm(3obols 0b®gabormgdo ©> 2) J360ob o
060 obobe Ynobpgdomo Imdbomdob ©ogghgb3eormnbo 3o6@mmgdal Lébmem
20mblLbsl,

3obggr joobaeby EoEgdomom Nbme gu3slmbma, bogob (1), (II), (III),
V), (V) @> VI) gmébdnmgdo  dopgdmmos ®0bd0dggbmmo  obHgahooom
dmdéromdol  ogghgbzosmmébo 326 mmgdorEsb o Bom SEgomoE  dog(3gds-
gmhds, bmigmo Imombmggds ogghgb3eomnb 36@mmgdoms ngmboon; .
bobgmEmdb, monmgyme dxpdoge Bgodmgde Fobdmgogabma bogab gmb-
330> obohhgbo dmwBogglol, jmembobodgdol, o Foblmgdmmgdols o
Ehmobs. dobomsg, Bgodmgds obobo oby ogfgtrmon:

¢y =rtcos? B2, @D
3 =r* B*-rdcos? B2, D
. . . 2k '
cp =71+ 1" B+ 1% cos® fAT — C Iy
¢, = are — XA av).
bogos , '
(%
32 = _C;-. - 1)
| %

¢y =8TC COS r_ & o
y = ————— t— arc tg | — tg(A—0¢,) |, V).

ks €1
I (7% re '

Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1



Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T00246A047100520001-1

156 3. 0dbady

cs = arc t, l te - —_— /
¢ g l‘/ 14 2 +l—c , 9+e b (VD)
14e 5 2
bo@oo
e
e = ]// 1—}—'-_2113‘ )
[4 1
tgo = —tg(i+ ), n= V2
| 3

dgmébrg Joobgol TYglobgd mbeoo 9360Tbman, bl £396 Bogb a0bbormmo
dmdbomdol (1) gobdmmgde Fobdmopagbl d99d3by bogol oggbgbosmméb
203 mEgdoms Lobdgdal. Eogghgbosmnb 300@mEgdoms  mgmbrool mobob-
do 23 Lobgdol Lérmem 53mblboL Fobrdmogogqbl 9d3bo Nbomogbo EsImuopg-
dgmo 3obzgmo obdgabomo. o8bogor mMbo  ogolijomo o3 9J3bo ob@dga-
bowob ghoogho Esdmmiopgdrmds, hmd bhmigmady domgobo ob  doomgdo
obobhgbgdoob Bggérgdol, aoamdggbob, 30060gmgdobs > 3oymgol gbom.
3obgobomo 2gb (IV), (V), (VI) obEgabomgda. obobo nbhoogbo o3 jo-
©gdgmos, gabsowsb (IV) -Bo Bgmob Bbmmme B oo A; (V) -Bo Yol r o
A boee (V1) -Bo Bgoob X (p-b LoBemomgdoon) o> . 3obggr Lod ob@gabom-
Bo  Bgoob Fobdmgdumgdo (oo o8oBmad olobo admmsoEgdgrros  mobobzbgmo
Lodobogob. 03039 bmb obobo Héronogbron @oamgdogaboqog 26006, gaboogob
3obggmBo Tgcools dbmmmp A -b Fobrdmgdmmo, ¢gmbgBo Bgob A -be © 3 -b
Vo&smabggo, bogmen dgledgBo Bgol A -U, B-ULo o 7-ob %‘o(ﬂ‘dma&m@o&o. o3-
6)030@, 9d3bosg 05033(’70@0 Qoamﬂdogaboq’oo s olobo J36006 Gmdbomdob
©ogyhgbosmnd gobdmmgdomo Loudgaol Léwger o3mblbob. )

ogmbonmo sldbmbmdool 2:9bbgdBo [3, 4, 5] godmygebomos 9d3lbo obdg-
3boro: bodo gobroomo ob@gahoro, ge@bomo  dogrol obgabogro, Gopamb-
39Jmbol gmbdners o 393mgbol  a0bEmmgdo. 3020306 3obggmo mmbo
domgdymos Lmé gmorbengob JmmbpobsbgdBo, dgbmoyg oo 999d3bg 4o dmmobrme
Jomb0bo@gdBo. gohmomo obdgabomgdowsb doomgdo Lomoggby (3bgbg) go-
dogogro Lodbdyol 3563 mmgdo, bmdgmro Bgodmgdoe hoomgommb gbho  obtyg-
ghomog. o3 YgdrbggzeBo LoBe gobmonon obtgabeoEob odmmiogdgmo
036gds méo. Rggbo gmbdnmgdopob 3gbody 93303°@ab@mbos 3mzboero dogrols
0bgabromalio; dobggmo mbo gmébdmms 40 Bggbododgde mé gobamoom obhga-

éromb, 50039 ol 3obrgmo bmlho ©o0y30b980 gbhor-gbror ggobrmom ob@gabrow-
by, dgmébgl 3o ogmbromm 2bBbmbmBosBo ob 333L Ygbododolo ggmérds.

b%’m&d-ﬂmbm:}os Jmmbroobohgd o bbmmo 0dmblbs maybm bomma Loboa-
Loo [6]. FoLBo Bgol Lsdo gobmomo  ob@gabome, (3mzboro dogrol  obdga-
éoo, Lodo g. §. oderabob ob@gabomo oo 3093 ghmo obdgabomo, bhm-
dgerog 30dmbobogl 223806L b mbo > hmdgrody jmmbobohl Bmébol, Bo-
Bomomo, Jgdmgbob 3ob@mmgdo. o3 bgo obFgaboml Fmébol obol mébo Qo-
e jo(egdrymgdo 9- 0. 33munjogdgmro bBgdo gdslo obEgabocre, omdge ggé
30(h4300 o oBomaob ébmdgro mboo bgdgdo.

Lbmmo s3mblbo Lggbmer gmmbpobaotgdBo doomgds opbhgogy 4obmbo b

236 mgdoms mgmbool LoBrammgdom, ho( aobbommos  (oybo  dgiebosal
“bmgogho dnblbBe [6, 7, 8. dogbhod, 39bmbogmb acbEHmmgdoms mgméros

Sanitized Copy Approved for Release 2010/05/13 : CIA-RDP80T0024